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ADVISORY 
CIRCULAR 

DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 
SUBJECT: ECONOMY APPROACH LIGHTING AIDS 

- -  -- - 

1. PURPOSE. This advisory circular describes standards for the design, 
select ion, siting, and maintenance of those economy approach 1 ight ing 
aids which are eligible for installation under the Federal-aid Airport 
Program (FAAP) as described in Federal Aviation Regulations (FAR) . 
Part 151.87(j). The advisory circular also provides general guidance 
to the public for these approach lighting aids. 

2. CANCELLATIONS . 
a. AC 150/5340-14A, Economy Approach Lighting Aids, dated 7 March 1967. 

b. AC 150/5345-24, Specification foa L-849 Condenser Discharge v p e  
Flashing Light, dated 30 June 1965. 

c. AC 150/5345-25, Specification for L-848 Medium Intensity Approach 
Light Bar Assembly, dated 30 June 1965. 

d. AC 150/5345-40, Specification for L-854 Radio Controls, dated 
21 March 1969. 

3. RELATED READING MATERIAL. The publications listed under Appendix 3, 
Bibliography, are applicable to this advisory circular. 

4. EXPLANATION OF REVISIONS. In addition to minor changes in the text 
and figures, the following have been included: 

a. Tolerance, frangibility, and construction details for Medium Intensity 
Approach Light System With Sequenced Flashing Lights (MALSF). 

b. Aiming criteria for Runway End ~dentifier Lights (BEIL) . 
c. Construction details for 2-box Visual Approach Slope Indicator (VASI). 
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d. 

e. 

f. 

g 

h. 

Details for lighting requirements in runway safety areas were 
added to the appendices. 

References to FAA Handbooks 685 Visual Guidance Lighting 
Systems, and 6850.3, Visual Gui Lighting Systems 'Inetallation 
Drawings, were added to the 

Recommendations for flight checking economy approach lighting 
aids were added to the appendices. 

Additional maintenance details Jere included to the appendices. 

Economy approach lighting aids equipment specifications L-848, 
L-849, and L-854 were added to the appendices. 

- 
Cheater G. Bowers 
Directoe, Airports Service 
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1. INTRODUCTION. 

a. The economy approach lighting aids were developed to make available 
to eligible airports low cost approach visual aids. The design 
and installation requirements are flexible to permit the equipment 
to be installed and operated with minimum changes to the power 
distribution system at the airport. 

b. The technical information required to plan and install a system 
is included in Figures 1 through 12. These are drawings of 
TYPICAL installations. Local applications may require variations 
from the drawings, but no variatidns in the layout, spacing, and 
tolerances are permitted. Although it is possible to plan an 
installation from the drawings, various characteristics affecting 
the systems and their design, equipment, and installation deserve 
special consideration. 

2. TYPES OF ECONOMP APPROACH LIGMPING AIDS. 

a. Medium Intensitv Approach Lighting System With or Without Sequenced 
Flashing Lights (MALSF or MALS). If medium intensity approach 
lights are to be installed without sequenced flashing lights, 
apply only the applicable portions of the paragraphs for MALSF. 

b. Runway End Identifier Liphts (REIL). 

c. 2-Box Visual Approach Slove Indicator (2-Box VASI). This system 
is also referred to as abbreviated visual approach slope indicator 
(AVASI or VASI-2). 

3. SELECTION CONSIDERATIONS. Select a particular system on the basis 
of an operational requirement for light signals in addition to runway 
edge lights. Consider the following when selecting an economy approach 
lighting aid: 

a. The airport's current operations and forecasts for three years 
indicate that the airport will not meet the criteria under the 
agency's planning standards for the installation of an instrument 
landing system/approach lighting system (ILSIALS), runway end 
identifier lights (REIL), or visual approach slope indicator system 
(VASI). See the paragraphs below for a listing of agency-owned 
approach lighting systems. (Configurations and design details 
pertaining to these systems are contained in FAA Handbooks 6850.2 
and 6850.3.) 

Par 1 
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b e  

C. 

d .  

e. 

f. 
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AC 150/5340-140 
6/19/70 

Medium Intensity Approach Lighting System (MALS) . - 
Medium Intensity Approach Lighting System with Sequenced 
Flashers (IULSF). 

Simplified Short Approach Lighting System (SSALS). 

Simplified Short Approach Lighting System with Sequenced 
Flashers (SSALF) . 
Medium Intensity Approach Lighting System with Runway 
Alignment Indicator Lights (MALSR) . 
Simplified Short Approach Lighting System with Runway 
Alignment Indicator Lights (SSALR) . 
Standard 3000-Foot High Intensity ALS with Sequenced 
Flashers, Category I Configuration (ALSF-1). 

Standard 3000-Foot High Intensity ALS with Sequenced 
Flashers, Category 11 ConfFguration (ALSF-2). 

The runway to be served has at least a medium intensity runway 
lighting system. 

If MALSF is to be installed, the airport should have assigned, /1 

or have the potential for, an instrument approach procedure other 
than instrument landing system/precision approach radar (ILS/PAR). 

MALSF and REIL are not installed on the same end of a runway. 
If required, install the 2-box VASI with either MALSF or REIL 
on the same end of a runway. 

MALSF are not installed at locations where semiflush approach 
light fixtures are required. 

Prior to the selection of a particular lighting aid, discuss with 
local FAA personnel operational and environmental needs of the 
individual site. See Appendix 2 for a listing of FAA offices. 
In addition, make an individual site evaluation to determine which 
aid will best serve in reducing the deficiency(8) in a particular 

- 
area. Reduction to instrument approach minima may be made in * -  

accordance with the U.S. Standard for Terminal Instrument Procedures. 
Use the following Lnformation as a guide for selecting a particular - 
system. 
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MALSF. - This system provides early runway lineup and lead-in 
guidance, runway end identification, and to a degree, roll 
guidance. The lights are helpful during some periods of 
restricted visibility. The MALS is beneficial where 
extraneous lighting prevents the pilot from lining up with 
the runway centerline or where the surrounding terrain is 
devoid of lighting and does not provide the cues necessary 
for proper aircraft attitude control. At locations where 
approach area identification is difficult at night due to 
surroundiug lights, MALS with sequenced flashing lights 
installed at the three outermost bars should resolve this 
problem. FAAP installations are limited to MALSF; however, 
the design MALSF permits a later expansion to MALSR with the 
installation of extra flashers at some cost other than to FAAP. 
See FAA Handbooks 6850.2 and 6850.3 for details on MALSR. 

REIL. These lights aid ip early identificagion of the runway - 
and runway end. They are more beneficial in areas having a 
large concentration of lights and in areas of featureless 
terrain. These Pights should be installed where there is only 
a circling approach or a circling and nonprecision straightwin 
approach. The omnidirectional REIL provides good circling 
guidance and is the preferred system. The unidirectional REIL 
should be installed where environmental conditions require that 
the area sf fected by the flash from the REIL be greatly limited. * 

(3) 2-Box VASI. This system provides visual approach slope guidance. 
On runways not provided with electronic guidance, the light 
signals are beneficial in aiding the pilot of an aircraft to 
determine his correct glide slope. The presence of objects in 
the approach area may involve a serious hazard if an aircraft 
descends below the normal path. This is especially true where 
sources of visual reference information are lacking or deceptive, 
i.e., hilltops, valleys, terrain grades, and remote-type airports. 
The 2-box VASI assists the pilot in maintaining a safe distance 
above hasardous objects. The 2-box VASI has been found useful 
for noise abatement purposes by providing a visual glide slope 
so that the necessity for the addition of surges of power 
during final approaches to land can be avoided. The visual 
aiming point obtained with the 2-box VASI reduces the probability 
of undershoots or overshoots. FAAP installations are limited 
to 2 boxes; however, this basic system could be expanded to 
4 boxbs (at some cost other than FAAP) if jet operations are 
introduced at a later date. Details for 4-box VASI installa- 
tions are contained in FAA Handbooks 6850.2 and 6850.3. 
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I -1 ------ i, EXYEYDED RUYWAY CEYYLRLIYE --i-.-~-.-s-.-~--~-.-n.---~.-~-L-- 
20' 

! -I---- 
7 CENTERLINE BARS I W H I T O  200' SPACING SEE NOTE 9 

--I--- 
* 

1 THE OPTIMUM LOCATION OF THE APPROACH LIGHTS IS IN A HORIZONTAL 
PLANE AT RUNWAY END ELEVATION. PROVIDE AT LEAST THREE 
CONSECUTIVE LlGHT BAR STATIONS IN A SLOPING SEGMENT OF THE 

SYSTEM. THE SLOPING SEGMENT MAY START AT THE FIRST LlGHT BAR 
AND EXTEND TO rHE END OF SYSTEM OR MAY B E  PRECEDED BY A 
HORIZONTAL SEGMENT OR FOLLOWED BY EITHER A HORIZONTAL OR 
NEGATIVE SLOPING SEGMENT. 

2. A MAXIMUM 2 PERCENT UPWARD LI)NGITUDINAL SLOPE TOLERANCE 

MAY BE USED TO RAISE THE LlGHT PATTERN ABOVE OBJkCTS WITHiN 
ITS AREA. 

0 + IQO' 
1000' - 0  

T ? 

3. A MAXIMUM I PERCENT DOWNWARD LONGITUDINAL SLOPE TOLERANCE 
MAY BE USEO TO REDUCE THE HEIGHT OF SUPPORTING STRUCTURES. 

SYMBOLS* 

@ EXISTING RUNWAY EDGE LIGHTS. 
0 EXISTING RUNWAY THRESHOLD LIGHTS. 

4. ALL STEADY BURNING AND FLASHING LIGHTS ARE AIMED WlTH THEIR 
BEAM AXES PARALLEL TO THE RUNWAY CENTERLINE AND INTERCEPTING 

AN ASSUMED 3. GLIDE SLOPE I INTERCEPTING THE RUNWAY 1000 FEET 
FROM THE LANDING THRESHOLD) AT A HORIZONTAL DISTANCE OF 

1600  FEET IN ADVANCE OF THE LIGHT. 

0 STEADY BURNING APPROACH LIGHTS. 
@ SEQUENCED FLASHING LIGHTS 

ALL OBSTRUCTIONS AS OETERMINED BY APPLICABLE CRITERIA (FAR PART 7 7 )  
FOR DETERMINING OBSTRUCTIONS TO AIR NAVIGATION ARE LIGHTED 
AND MARKED AS REQUIRED. 
ALL STEADY BURNING AND FLASHING LIGHTS IN THE SYSTEM EMIT WHITE LIGHT. 

INTENSITY CONTROL IS PROVIDED FOR THE STEADY BURNING L4GHTS. 

THE THREE FLASHING LIGHTS FLASH IN SEQUENCE. 

THE MALS LlGHT BAR CLOSEST TO THE RUNWAY THRESHOLD IS LOCATED AT A 

DISTANCE OF 2oo'!bQ0' ALL OTHER LIGHT BARS SHOULD BE INSTALLED AT 
200 '  INTERVALS WlTH A  PO' TOLERANCE AT EACH LlGHT B4R STATION. 

THE ABOVE TOLERANCES MAY BE USEO WHERE I T  IS IMPRACTICAL TO INSTALL 

LlGHT BARS AT THE OPTIMUM LOCATIONS. 

THE MINIMUM LAND REQUIREMENTS FOR MALSF IS AN AREA 1600 '  IN 
LENGTH BY 4 0 0 '  WIDE. 

PROVIDE A CLEAR LINE OF SIGHT TO ALL LIGHTS OF THE SYSTEM FROM ANY 
POINT ON A SURFACE f BELOW A 3. GLIDE PATH, INTERSECTING THE RUNWAY 
1000'FROM THE LANDING THRESHOLD. SEE FIG 10 FOR COVERAGE OF LINE OF SIGHT. 

FIGURE 1. TYPICAL LAYOUT FOR MALSF 
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4. CONFIGURATIONS. 
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(1) Provide a configuration of steady burning and flashing lights 
arranged symmetrically about and along the extended runway 
centerline as shown in Figure 1. Begin the system approximately 
200 feet from the runway threshold and extend it to an 
approximate 1400-foot overall length. 

(2) Use seven light stations with five steady burning lights at 
each station. If required, provide one flashing light at 
each of the three outermost stations. At the station 1,000 
feet from the runway threshold, use two additional bars (one 
on each side of the centerline bar) each with five steady 
burning lights. 

(3) All lights in the system emit white light. Provide intensity 
control for steady burning lights. Flashing lights have no 
intensity control. 

REIL. Provide two flashing lights near the end of the runway as b e  - 
shown in Figure 2. Locate the lights (optimumly) in line with 
the runway threshold, 40 feet out on each side of the runway edge. 

,- Orient the beam axis of unbaffled unit 15 degrees outward from a 
line parallel to the runway and inclined at an angle 10 degrees 
above the horizontal. If this standard setting is operationally 
objectionable, provide optical baffles and orient the beam axis 
of the unit 10 degrees outward from a line parallel to the runway 
centerline and inclined at an angle of 3 degrees above the horizontal. 
Details pertaining to baffles are contained in Specification L-849. 
The RKIL's emit white light and have no intensity control. 

c. 2-Box VASI. R w i d e  two light units located 50 feet from the left 
runway edge when the optical system is viewed from the approach 
zone. The light units are installed in a line parallel with the 
runway edge. Each light unit emits a two-color (red and white) 
light beam. When the light units are properly aimed, the optical 
systems provide visual approach slope information. When airport 
paved surfaces prevent the normal left side installation or when 
significant cost reductions can be realized, install the system 
on the right side of the runway and publish this fact in the' 
Airman's Infolimation Manual. See Figure 3 for aiming criteria. 
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BEAM AXIS OF LIGHT UNlT 7 
# 

NOTES - 
IF THIS ANGLE IS OPERATIONALLY 
OBJECTABLE ,PROVIDE AN OPTICAL 

I. THE OPTIMUM LOCATION FOR EACH 

BAFFLE AND CHANGE 
LIGHT UNIT IS IN LINE WITH THE 

10' HORIZONTALLY AND 3. RUNWAY THRESHOLD AT 40 FEET 

VERTICALLY. FROM THE RUNWAY EDGE. 

RUNWY 
LIGHT 

2. A PLUS OR MINUS ZOO - FOOT 
% T ~ ~ ~ ~ H ~ L ~  TOLERANCE IS PERMITTED IN 0 LIGHT 

LOCATING THE LIGHT UNITS IN 
0 LINE WITH THE RUNWAY THRESHOLD. 

3. THE LIGHT UNITS ARE EQUALLY 
SPACER WlTH RESPECT TO EACH 
OTHER, FROM THE RUNWAY THRES- 
HOLD. 

Q.THE BEAM CENTERLINE OF EACH 
LIGHT UNlT IS AIMED 15. OUTWARD 
FROM A LINE PARALLEL TO THE 
RUNWAY CENTERLINE AND INCLINED 
AT AN ANGLE 10. ABOVE THE 
HORlZ ONTAb. 

SEE NOTES 1.2.3 
AND 4 

5. LOCATE THE REIL EQUIPMENT NOT 
LESS 10 FEET FROM TAXIWAYS. 

BEAM AXIS OF LIGHT UNlT 

6. If REILS ARE USED WITH VASI-2, 
INSTALL REILS A T  73' LOCATION. 

FIGURE 2. TYPICAL LAYOUT FOR REIL 



NOTES - 
I INSTALL THE UPWIND AND DOWNWIND BAR LIGHT 

WITS AN EOUAL DISTANCE FROM THE RUNWAY EWE 

2 LOCATE THE CENTER OF THE OPTICAL APERTURE OF 
THE INSTALLED UPWIND AND DOWNWINO BAR LIGHT 
UNITS WITHIN PLUS OR MINUS ONE FOOT OF THE 
RUNWAY CROWN. 

3. LOCATE tM LIGHT UNIT IN EACH BAR ON A LINE 
PERPENDICULAR TO TI€ RUNWAY CENTERLINE. PLACE 
THE FRONT FACE OF EACH LIWT UNIT WITHIN A 
TOLERANCE OF *6 INCHES FROM THIS LINE. 

4 ALIGN EACH LIGHT UNIT OUTWARD INTO lHE A P P W  
ZONE ON A LME PARALLEL TO THE RUNWAY $ENTERLINE 
WITHIN A TOLERANCE OF PLUS OR.MINUS 1 DEGREE. 

L AIM THE DOWNWIND AND UPWIND LIGHT UNITS IN 
MXX)RDAME WITH THE EWIPMENT MANWffilURER'S 
INSTRUCTIONS WITHIN $2 MINUTES OF M RESPECTIVE 
ANGLE FORMED BY LINE A AND THE RUNWAY S W m ,  
AND LINE C AND THE RUNWAY SURFffiE. 

6 DETERMINE THE EFFECTIVE VISUAL GLIDE PAW aF 
THE SYSTEM BY THE STEPS LISTED BECOW. 
a MAKE A PUIT OF M E  APPROACH AREA SHOWING 

THE LOWION AND mlwrs OF ALL O B S T R V C T ~ S  
b DRAW A LINk FROM THE 00WNWlND 9AR LOCATION 

TO 20 FEET AWE THE MOSi CRlTlCPL OBSTRUCT- 
ION IN THE AREA SEE ABOM FIGURE 

t AIM THE DOWNWIND BAR AT AN AWL€ E 
WAT mTAlNEo IN b m v E  Pus%&. 

d AIM THE UPWIND 9AR IN ACCOROdmC: WITH THE 
EOVIPMENT MANUFLCTURER'S INSTRVC~K~S + 
DEGREE ABOVE THE DOWNWIND BAR. 

r T E  EFFECTIVE GLIDE PATH OF T@ SYSTEM (m 
0 )  IS EWAL TO THE AIMING Of UPWM WR. 

7 LOCATE THE DOWNWIND BAR 125 FEU TO 800 FEET 
FROM M E  W A Y  APPIWCH THRESHOLD. 

8. WHERE TERRAIN OFF RAPIDLY NEAR M 
*PPROICH MESHOLD AND SEVERE TURBULENCE MAY 

BE EXPERIENCED ESTABLISHED THE EFFECTIVE GLIDE 
PATH AT ITS M~IMUM ELEVATION AND DOWNWIND BbR 
LOCATED ITS MAXIMUM DISTANCE FROM THE LANDING 
THRESHOLD IN ORDER TO KEEP AIRCRAFT AS HIGH AS 
FEASIBLE OVER THE LWOlNG THMSW)U). 

9. THE MINIMUM EFFECTIVE VISUAL GLIDE PATH IS 2 5 
DEGREES THE MAXIMUM EFFECTIVE VISUAL GLIDE 
PATH IS 4' FOR PROPELLER DRIVEN AIRCRAFT. 

10. LIGHT AND MARK ALL OBSTRUCTIONS AS REQUIRED 
(FAR PART I?). 

t I, AT LOCATIONS WHERE YyoWFU IS LIKELY TO OBSCIRE 
THE LIWTS,THE LIWT UNITS MAY BE INSTALLED UP TO 
A MlUIlMUM HEIGHT OF 6 FEET MOVE GROUND LEVEL 
S INE RAISIN THE LIGHT UNITS ALSO RAISES THE 
EFFECTIVE VISUAL GLlM PAW THE UPWIND AND DOW- 
WIND BARS SHOUU) BE RELOCATED DOWNWIND A DISTANCE 
SUFFrCIENT TO OOlYPENSATE FOR TMS. THE DISTANCE 
m E  BARS wu BE MOVED IS MTERUINED FROM THE 
FOLLOWlmi FORMULA. WHERE 

FEET BOTH RARS W L D  BE MOVED d= DISTANCE IN 
TOWARD THRESHOLD. 
e VISUAL GLIDE PATH ANGLE 
h- THE DIFFERENCE BETWEEN THE AVERAGE 
OF THE UPWIND AND DOWNWIND BIRS FRMl 
OF A POINT ON THE RUNWAY CENTERLINE M 
THE UPWIND AND DOWNWIND EARS 

ELEVATION 
THE ELEWlTION 
IDWAY BETWEEN 

12 AT LOCllTlON lYmRE 2-BOX VASI INSTAUATIONS CAN NOT 
BE ON THE L e n  SIDE INSTALL M LIWT UNITS ON THE 
RIM SIDE OF t~ RL~NWAY AND PUBLISH THIS FACT IN 

I 3  THE MINIMUM AND MAXIMUM THRESHOLD CLEPRPNCE OF 
THE EFFECTIVE VISUAL WIDE PATI4 IS 6 FEET AND 60 
FEET RESPECTIVELY. WHERE M E  DISTANCE BETWEEN 
PILOTS EYE AND M WWEST PORTION OF THE AIRCRAFT 
N LANDING ATTITUOC: EXCEEDS 10 FEET. THE MINIMUM 
THREWLD CROSSING HEIGHT IS INCREASED BY AN 
AMOUNT €OWL TO THAT IN EXCESS OF W E  I 0  FEET 

FIGURE 3.  TWO-BOX VASI LAYOUT, INSTALLATION AND AIMING CRITERIA 
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5 .  DESIGN. 

(1) Electrical Svstems. The basic electrical system's design 
is identified by the method used to control the on-off 
operation of the lights. The controls available are remote, 
radio, and control from the runway edge lighting circuit. 
Select the type control best suited for the airport's operation. 

Remote Control. A typical remotely controlled system 
consists of on-off and brightness switches, control 
relays, distribution transformers, MALSF equipment, and 
interconnecting wires. See Figure 4 for a typical wiring 
diagram. Select this type control at locations with a 
controller. Normally the initial installation cost for 
remote controls is more than that for a system with radio 
controls or controls from the runway lighting circuit. 

Radio Control. Use the system wiring diagram shown in 
Figure 4 with the exceptions listed below. Select radio 
controls if the lights are needed for short duration 
(less than 15 minutes at a time). 

1 Locate the Specification L-854 receiver near the - 
MALSF to eliminate costly underground cables. 

2 Substitute the L-854 radio controls for the on-off - 
switch shown in Figure 4 and use a control relay 
with a coil compatible with the output of the L-854 
receiver. 

3 Use a photoelectric device in lieu of the high-low - 
switch shown in Figure 4. 

(c), Runwav Li~htinn Circuit Control. See Figure 5 for a 
typical system controlled from the runway edge lighting 
circuit. Use components such as an insulating transformer, 
a series control device, and a distribution transformer 
in conjunction with the MALSF equipment to assure proper 
on-off operation. Select brightness control as specified 
in Handbook 6850.2. 

Power SUPP~V and Wiring. Use a distribution transformer 
with a center tap to obtain the 120-volt and 60-volt input 
to the MALS' PAR 38 spotlights. As an alternate, use two 
distribution transformers with the necessary switching 
equipment to connect these transformers alternately 

Par 5 
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CENTER TAPPED 
TRANSFOYER IOUW. 
MINIMUM W T  PUT 

I 
I 1"- I/c WIRES FOR MALS POWER SUPPLY 

IF FLASHER WITH 240V. INPUT IS SELECTED, 
DELETED, THIS TRANSCORYER. 

,SF POWER SUPPLY. YHIWU IS 1.5 KW. 

FIGURE 4. GENERAL WIRING DIAGRAM FOR MALSF 
WITH 120-VOLT, AC REWJ!E CONTROL 
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L - 823 FIGURE I 4  b 

L -823 FIGURE 60 
L -  Be3 FlOUAE Ic  
L- 823 FIGURE IS  

LIOHTlN6 SYSTEM 

I ,,-/ON - OFF SERIES DEVICE 
IN ACCORDANCE WITH LOL::O VAC 

I HANDBOOK 6850.2. 
MAIN SWITCH 

I PHOTOMETRIC, I AUTOMATIC OR !- I 3.-1 

I MALS POWER SUPPLY 
CENTER TAPPED 

I T RANSFOMER 10 KW. 
1 MINIMUM OUTPUT 
I 
I 
I 
I 
I 
I t 

1 
PRIMARY P W R  
AS REQUIRED 

I 

I DELETE THIS TRANSFORMER. 
I 

SELECTED, 

- ----- 

I I 1 (4 -  'k WIRES A M  REQUIRED FOR 
UNMOUNMD COMMON RETURN 1 " 

FIGURe 5. TYPICAL WIRING DIAGRAM FOR MALSF CONTROLLED 
FROM RUNWAY LIGHTING CIRCUIT 
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in series and parallel to obtain 120 volts and 60 volts 
across the MALS' PAR 38, 150-watt spotlights. Obtain 
the high setting of the MALS lamp with the 120 volts 
and the low setting with the 60 volts. 

1 Transformer Rating. Obtain a transformer with a - 
miniawn rating of 10 kilowatts at 120 volts, 60 &. 
Use this power to supply the lamp load and field 
wiring shown in Figure 6. Select a transformer 
designed to carry rated load continuously under 
expected environmental conditions. 

Field Wire Sizes, Calculate the minimum wire sizes for 
each installation. If the field wiring is similar to 
the typical layout shown in Figure 6, use a No. 4 AWG 
wire (maximum) for power circuits and a No. 19 AWG wire 
(minimum) for sequenced flashing lights timing circuits. 
Provide not less than 114 volts, 60 HZ nor more than 
126 volts, 60 HZ at all steady burning and flashing 
MALSF lamps. 

(2) Structures. 

(a) Mount all lights in the inner 1,000-foot section of the 
MALSF (excluding station 10 + 00) on frangible structures. 

(b) Limit the use of completely frangible structures to those 
locations where the distance from ground level to the 
lamp center is 6 feet or less. See paragraph 7d(6) for 
completely frangible structures. 

(c) Use semi-frangible structures at a11 light stations in the 
inner 1,000-foot section of the MALSF (excluding station 
10 + 00) where the distance from ground level to lamp 
center is over 6 feet. Semi-frangible structures have the 
upper 6-foot portion frangible and the remaining portion 
rigid. When a suitably graded runway safety area exists, 
semi-frangible fixtures will not be permitted in the inner 
1,000-foot section of the W S .  See AC 150/5300-2A for 
details on runway safety areas. 

(d) Select rigid structures for all light stations from station 
10 + 00 to the end of the system if there is a cost or 
structural justification. Use frangible or semi-frangible 
structures in lieu of rigid structures where considered 
advisable for safety purposes. See paragraph 7d(7) for 
structural details. 

Par 5 



NOTES 

I THE INSTALLATION CONFORMS TO THE APPLICABLE SECTION 

OF THE NATIONAL ELECTRICAL CODE AND LOCAL CODES. 

2 INSTALL LIGHTNING ARRESTERS FOR POWER AND CONTROL 

LINES AS REQUIRED. 

3. WHERE REQUIRED INSTALL A COUNTERPOISE SYSTEM AS 

SPECIFIED I N  THE PLANS. 

4. INSTALL FUSES. CIRCUIT BREASERS AND CUTOUTS I N  

ACCORDANCE wlrn E ~ ~ ~ P M E N T  RATINGS 

5. CALCULATE THE MINIMUM WIRE SIZE TO BE USED BETWEEN 

THE POWER SUPPLY. MAIN JUNCTION ROX. AND LIGHT 

BARS FOR EACH INSTALLATION. 

& INSTALL A MASTER TIMER I N  ACCORDANCE WlTH 

SPECIFICATION L - 8 4 9 .  

7 CONNECT THE FLASHING LIGHTS AND THE STEADY BURNING 

LtGnTs INTO THE ELECTRICAL CIRCUITS IN ACCOROANCE 

WlTH THE EQUIPMENT MllNUFACTURERS' INSTRUCTIONS. 

8 INSTALL THE PREFABRICATEG METAL HOUSING AND THE 

EQUIPMENT IT ENCLOSES IN ACCORDANCE wmn APPLICABLE 

SECTIONS OF ADVISORY CIRCULAR I S 0 1  1 3 4 0 - 9  

PREFABRICATED METAL HOUSING FOR ELECTRICAL 

EQUIPMENT. 

9. INSTALL AND CHECK THE UNOERGROUND CABLES IN 

ACCOR,OANCE WlTH THE APPLICABLE SECTIONS OF ITEM 

L - I08  OF ADVISORY CIRCULAR 1 5 0 1 S 3 7 0 - I A  STANDARD 

SPECIFICATION FOR CONSTRUCTION OF AIRPORTS. 

10. GROUND EACH LIGHT BAR AND FLASHING LIGHT AS 

SPECIFIED I N  THE INSTALLATION PLANS. 

11. MAINTAIN NOT LESS THAN 114 VOLTS Hx 

NOR MORE THAN I 2 6  VOLTS Hz A T  L I G H T S .  

12. A TYPICAL LOCATION FOR T n c  FIELD POWER 

AND CONTROL STATION IS NEAR THE I000 

FOOT CROSS BAR. DO NOT INSTALL TnE 

FIELO POWER AND CONTROL STATION 

CLOSER THAN 4 0 0  FEET TO THE M I L S  

CENTERLINE BETWEEN STATION 0 + 0 0  

AND 10+00.  

13. ALL JUNCTION BOXES ( J B )  ARE FURNISHED 

BY THE INSTALLATION CONTRACTOR. 

14. POWER UW;UITS ARE ASSIGNED HMBERS 1-6 

FOR REFERENCE PURPOSES 

FIGURE 6. TYPICAL FIELD WIRING CIRCUITS FOR MALSF 
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(1) Electrical Systems. Design the system to permit operation 
of the light units within the rated tolerances of the 
equipment. Select light units that operate in a multiple 
circuit or series circuit. See paragraph 6h(l) for the type 
units available for installation. 

(a) Controls. Control the operation of the light units with 
one of the methods listed below: 

1 Remote Controls. Provide an on-off switch as shown - 
in Figure 7 at a remote location. Use this switch to 
control the input power to the light unit. Select a 
switch rated to continuously carry the required 
rated load. 

2 Radio Controls. Use the L-854 receiver in conjunction - 
with a pilot relay to control tbe light units. Select 
a relay with contacts rated to continuously carry 
the required rated load. 

3 Runway Rewlator Controls. See Figure 8 for a typical - 
installation of REILS in a series circuit. Provide a 
selector switch to permit the independent control of 
the REILS even though the REILS share a common power 
source with the runway edge lights. 

(b) Power Supply and Wirinq. Use a source capable of 
producing 120 volts 2 6 volts, 60 Hz volts or 240 volts 
+ 12 volts, 60 HZ at the terminal of a 1,3 kilowatt - 
inductive load. Calculate the wire size used to connect 
the multiple light units to the source voltage. See 
Figure 7 for a typical example. Use 5KV, No. 8 AWG 
cables for connecting REILS into series circuits, unless 
otherwise specified. 

(2) Structures. See paragraph 7e for REIL structure installation 
details. Use a 2.197 inch or 2.375 inch outside diameter 
pipe support to secure the light unit, 

c. 2-Box VASI. 

(1) Electrical Systems. Select equipment and connect the light 
units for continuous operation, series operation, or operation 
from a multiple circuit. See Figure 9 for typical wiring 
diagrams. 

Par 5 



CONTROL STATION PREFABRICATE0 METAL 
WEE NOTE 91 HOUSING FOR ELECTRICAL 

EQUIPMENT (AC 150/5340-9) 
OR VAULT (SEE NOTE 6 I 

4. THE RUNWAY 
SPECIFIED IN 

END 
THE 

IDENTIFIER LIGHT SYSTEM IS GROUNDED 
PLANS FOR THE HSTAlLATION. 

5.LOGAL CONTROL CAN BE OBTAINED FOR RElLS F REQUIRED 
FOR THE INSTALLATION. THE LOCAL SWITCH IS AS SPECIFIED 
IN SPEC. L-849. 

6.NO ENCLOSURE IS REQUIRED IF THE EQUIPMENT SHOWN IN THE 
HOUSING IS DESIGNED FOR OUTDOOR SERVICE 

?.THE LIGHT UNITS AND LOCAL CONTROLS ARE W ACCORDANCE 
WITH SPECIFICATION L-849.  

&SAMPLE CALCULATION TO DETERMINE THE MAXIMUM DISTANCE 
BETWEEN THE DlST RlBUTlON TRANSFORMER AND THE FURTHEST 
RElLS LIGHT UNIT USING No. I2  AWG WIRE (RESISTANCE - 1.62 OHMS/ 
1000~). 

OUTPUT - L40 WK: 
60.MRTZ.I UW 
MAXIMU) COUPYliNT 
L O U  

I 

a. LOCAL CONDITIONS 

(I).LOAD OF 2 RElLS LIGHT UNITS- IKW MAXIMUM. 
(2). AVAILABLE VOLTAGE FROM DSTRIWTION TRANSFORMER FOR REILS- 

240  VOLTS 9 5 X. 

b. P A  
(1). 5 0 0  WATTS /LtGHT WIT X 2 UOlT W S  m 4 . I  AMPERES LOAD CURRENT 

240 VOLTS 

(2). 2 w  x s n le VOLTS PERMISSIBLE UN LOSS TO W E  RAEO 
VOLTAGE AT FURTHEST FIXTURE. 

(3). 1.a OHMS/OOO' X 4.16 AMPERES LOAD CURRENT=6.74 VOLTS/1000: 

(6). SINCE TWO WIRES A W  REQUIRED THE MAXI- DISTANCE IS 
890 FEET. 2 

(6). TO WETERMINE THE MAXIMUM WTAWCE USlNQ OTHER WIRE SIZES, 
~ T A I N  tm RESISTANCE OF no WIRE PER 1000' AND FOLLOW 
THE ABOVE PROCEDURE. 

1. THE INSTALLATIONS SHOULD CONFORM TO T W  APPLICABLE SECTIONS OF 
THE NATIONAL ELECTRICAL COM LOCAL CODES. 

9. THE CONTROL STATION MAY BE A REMOTE GONTROLLED SWITCH, 
RADIO CONTROL.OR AUTOMATIC CONTROL (PHOTOCELL OR T lMlNG 
#VICES),m CONTROL FROM RUNWAY EWE LIGHTING CIRCUIT. 

2.LlGHTlNO ARRESTERS FOR POWER AND CONTROL LINES SHOULD BE 
INSTALLED AS REQUIRED. 

3.FUSES AND CIRCUIT BREAKERS SHOULD BE W ACCORDANCE WITH EQUIPMENT 
RATINGS. 

FIGURE 7 .  TYPICAL WIRING FOR REIL'S MULTIPLE OPERATION 



L-OLI CONTROL PANEL I____ I 

I 120/240V. 60Hz  I 
I 

r----------- 1 
I L-812 REGULATOR 

4 KW 
I 
I 

--- SI RATED INPU 
S c t L  VOLTAGE 

1 0 3 0  
LC L l  

I 

1 1  I 

L -  816 
T Y P E  P 
ASSEMBLY 

-- L ------ -- kE,,x~~~~~~ JUMPER tt-' 

MEDIUY INTENSITY RUNWAY 
LIGHTING CIRCUIT SEE NOTE I 

-- -- -. 
L-849  SERIES 

I ' f  ADAPTER UNIT 7/-==- 
Fur  

NOTES* 

I INSTALL MEDIUM INTENSITY FEEDER CABLES IN COMMON TRENCH WITH REJL FEEDER CABLES 

O. ADDITIONAL I 3 n w  LOAD WILL BE ADDED TO THE REGULATOR IF THE REILS unm ARE CONNECTED 
INTO THE RUNWAY LlGttTlNG CIRCUIT 

3 THE RElLS UNITS ARE CONNECTED INTO THE ELECTRlCdL CIRCUITS IN ACCORDANCE WITH THE 

EQUIPMENT MANUFACTURER'S RECOMMENDATIONS. 

FIGURE 8.  TYPICAL WIRING DIAGRAM FOR REIL'S SERIES OPERATION 
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RUNWAY 

CONTINUOUS 
SUPPLY 

L-851 LIGHT UNlT - - 
VOLTAGE L-851 ADAPTER UNIT WITH 

PHOTO ELECTRIC INTENSITY CONTROL 

CONTINUOUS OPERATION 

SERl ES - - w - " 6 - 
CIRCUIT 

- - 
4 8-6-6 AMPS 

RUNWAY 

INSULATING 
TRANSFORMERS L - 8 5 1  LIGHT UNIT 
OR ADAPTER 

SERIES GPERATION 

RUNWAY 

SUPPLY VOLTAGE 
CONTROUED BY I k- L-851 
REMOTE CONTROLS L-851 ADAPTER UNIT WITH 
OR L-854 PHOTO ELECTRIC INTENSITY 
RADIO CONTROL 

MULTIPLE OPERATION 

LIGHT UNIT 

CONTROL 

SYMBOLS NOTE: 
1) L-851 LIGHT UNIT PROVIDE CIRCUIT BREAKERS AND 
o RUNWAY EDGE LIGHT SWITCHES IN ACCORDANCE WITH 

RUNWAY THRESHOLD LIGHT LOCAL CODE REQUIREMENTS. 

FIGURE 9 .  TYPICAL WIRING DIAGRAM FOR 2-BOX VASI 
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(a) Continuous Operation. Provide a continuous (2 kilowatt) 
source to permit the 2-box VASI to be energized at all 
times. Use a commercial photoelectric device to change 
the light intensity from a high to a low position for 
day and nighttime, respectively. Obtain the low setting 
by providing relays in conjunction with the photoelectric 
device to switch the input voltage to one half-rated 
value. 

(b) Series Operation. Use insulating transformers in 
conjunction with the light unit to connect the 2-box 
VASI into the 4.8-6.6 ampere circuit. Do not connect 
the 2-box VASI in a circuit that has nominal intensity 
settings less than 4.8 amperes. The on-off operation 
and the brightness of the light units vary with the 
current in the series circuit. Select a series circuit 
capable of accepting an additional 2 kilowatt load for 
each 2-box VASI installation. Provide a selector switch 
as shown in Figure 9 to permit independent control of the 
2-box VASI. At existing runway lighting installation, 
the 2-box VASI may be connected into the series runway 
lighting circuit; however, it would be necessary to burn 
the runway edge lights at top brightness if approach slope 
information is needed during daytime conditions. 

(c) Multiple Operation. Use the light boxes with accessories 
provided for the specification to permit operation from 
a 2-kilowatt, 120-volt &6 volt, 60Hz source or a 240 
volt 2 12 volt, 60 H, source, Control the on-off 
operation of the light units with a remote switch or 
radio controls. Provide pilot relays with contacts - 
rated to operate the 2-kilowatt load on a continuous 
basis. 

(d) Wire Sizes. Use No. 8 AWG, 5-kilowatt wires to connect 
light units in series circuits. Make connections to 
multiple circuit with wire insulated for 600 volts 
minimum, 

(2) Foundation. See paragraph 7f(2) for design details for 
the light unit's foundation. 

6. EQUIPMENT AND MATERIAL. 

a, SDecifications and Standards. 

(1) Equipment and material covered by specifications are 
referred to by specification numbers. 

Par 5 
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) Use distribution transformers, oil switches, cutouts, relays, 
terminal blocks, transfer relays, circuit breakers, photo- 
electric controls, and all other commercial items of 
electrical equipment not covered by Federal Aviation 
Administration specifications that conform to the applicable 
rulings and standards of the electrical industry. 

b. Shelter. If power supplies and accessories are not designed for 
outdoor service, enclose it in the prefabricated metal housing, as 
deecribed in AC 150/5340-9, or other outdoor enclosure conforming 
with industry standards. 

Wires. Use No. 12 to No. 4 AWG wires in accordance with c *  - 
AC 15015345-7. Use No. 19 AWG wires in accordance with REA 
Bulletin 345-14. 

d. Concrete. Use concrete and reinforcing steel conforming with 
AC 150/5370-18, Item P-610. 

e. Radio Controls. Select radio controls in accordance with Appendix 1, 
Section 3. 

f. Insulating Transformer. If control is provided from the runway 
lighting circuit, select an insulating transformer conforming 
with Handbook 6850.2 to obtain a sensing current from the series 
circuit. 

(1) Steady Burninn Linhts. Select equipment in accordance with 
the requirements of Specification L-848. Order the number 
of light bars or light units needed for each installation. 
See paragraphs 7d(6) and 7d(7) for typical structural 
installation details. Obtain the lamps and frangible fitting 
from the supplier of the L-848 equipment. Obtain the 2.197- 
inch or 2.375-inch (outer diameter) vertical supports,rigid 
structures, and junction boxes from the installation contractor. 

(2) Flashina Lights. Select equipment in accordance with the 
requirements of Specification L-849. Obtain the light units 
and accessories with provisions to attach to a 2.197-inch or 
2.375-inch (outer diameter) vertical support from the L-849 - 
equipment manufacturer. Use one L-849 mister timer with each 
system (3 units) of sequenced flashing lights. 

(3) Aiminn Device. Obtain a device for aiming the L-848 and L-849 
light units from the equipment manufacturer. 

Par 5 
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(1) Linht Unit. Select condenser discharge lights a d  accessories 
in accordance with the requirements of Specification L-849. 
Obtain L-849 fittings to permit the installation of the light 
unit on a 2.197-inch or 2.375-inch frangible vertical support. 
Obtain the vertical support from the installation contractor. 

(2) Aiminn Device. Obtain a device for aiming the REIL unit 
from the L-849 equipment manufacturer. 

(1) Linht Unit. Select light units in accordance with the 
requirements in Specification L-851. Those items not 
covered in Specification L-851 are provided by the 
installation contractor. 

(2) Aiminn Device. Obtain a device for aiming the VASI light 
unit from the L-851 equipment manufacturer. 

7. INSTALLATION. Install the economy approach lighting aid in accordance 
with the latest revision of AC 15015370-1A. Additional details are 
contained in the following paragraphs: 

a. Wiring. Install underground cable in accordance with the require- 
ments of AC 150/5370-18, Item L-108. Make installations of 
wiring in vaults or prefabricated metal housing in accordance 
with AC 150/5370-lA, Item L-109. 

b. Duct. Install underground electrical duct in accordance with 
the requirements of AC 150/5370-lA, Item L-110, 

c. Equipment. Assemble the lighting equipment in accordance with 
the manufacturer's instructions. 

(1) Approach Linht Plane. Define the approach light plane as an 
imaginary plane. This plane passes through the beam center 
of the steady-burning lights in the system. The plane is 
rectangular in shape, 400 feet wide, and centered on the MALS 
centerline. It originates at the landing threshold and 
extends '200 feet beyond the last light bar at the approach 
end of the MALSF. Due to the requirement for elevated lights 
in station 2 + 00, consider these lights at runway elevation 
even though they project several inches above it. If a 
single horizontal light plane is not possible, raise or 
lower it within the limits of paragraph 7d(5). 

Par 6 
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(2) Clearance. Permit no objects above the approach light plane. 
For approach light plane clearance purposes, consider all 
roads, highways, vehicle parking areas, and railroads as 
vertical solid objects. Make the clearance required above 
interstate highways 17 feet, for railroads 25 feet, and for 
all other roads, highways, and vehicle parking areas 15 feet. 
Measure the clearance for roads and highways from the crown 
of the road and make measurements for railroads from the 
top of rails. Make measurements for vehicle parking areas 
clearances from the average grade in the vicinity of the 
highest point. Airport service roads, where vehicular 
traffic is controlled in any manner which would preclude 
blocking the view of the approach lights to landing aircraft, 
are not considered as obstructions in determining the 
approach light plane. 

(3) Location and Orientation. Install all light bars perpen- 
dicular to the vertical plane containing the MALSF centerline. 

(4) Visibility. Provide a clear line of sight to all lights 
of the system from any point on a surface, 112-degree below 
a 3-degree glide path, intersecting the runway 1,000 feet 
from the landing threshold. This line of sight applies to 
250 feet each side of the entire length of the MALSF and 
extends up to 1,600 feet in advance of the outermost light 
in the system. See Figure 10 for details. 

(5) Slope Gradient. 

(a) Keep the slope gradient as small as possible and do 
not exceed 2 percent for a positive slope or 1 percent 
for a negative slope. Start the sloping segment no 
closer than 200 feet from the landing threshold. 
Provide at least three consecutive light bar stations 
(400 feet) in a sloping segment. Permit only one positive 
sloping segment in the system. Start the sloping 
segment at the first light bar and extend it to the 
end of the system. If required, precede the sloping 
segment with a horizontal segment or follow it with 
either a horizontal or negative sloping segment. 

(6) Frangible Structures. Install frangible MALS structures as 
shown in Figure 11. 

(7) Riaid Structures. Install rigid MALSF structures as 
ahown in Figure 12. 

(8) Equipment. Assemble the lighting equipment in accordance 
with the manufacturer's instructions. 

Par 7 
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FIGURE 12. TYPICAL INSTALLATION DETAILS FOR SEMI-FRANGIBLE AND RIGID MALS STRUCTURES 
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REIL . e* - 
(1) Location. Locate the REIL units and aim them as shown in 

Figure 2. 

(2) Structures. See Figure 13 for typical installation details. 

f. 2-Box VASI. 

(1) Location. Locate the 2-box VASI and aim the light units 
as shown in Figure 3, 

(2) Structures. Install light units on supports and concrete 
foundations as shown in Figure 14. 

g. Alternate Installation Details. Use details contained in FAA 
Handbooks 6850.2 and 6850.3 for guidance to obtain alternate 
methods of installing economy approach lighting aids. 

INSPECTION. 

a. Light Unit. Inspect each light unit to determine that the equip- 
ment has been installed at the proper location, height, and with 
the proper light fixture orientation and aiming. 

b. Wiring and Components. Check all wiring and electrical components n 
(fuses, circuit breakers, transformers, switches, etc.) to 
determine that ratings are correct and the components are installed 
in accordance with local electrical code requirements. 

c. Lamps. Check the voltage at the lamps to determine if the supply 
voltage is within specified tolerance. If a voltage in excess of 
rated voltage is impressed across a lamp, the life of the lamp 
will be reduced. 

d. Securing Hardware. Check all nuts, bolts, and other hardware to 
determine if the components are secure. 

e. Installation. Check the systems' environment to determine 
conformance with installation requirements. Check the systems' 
equipment to determine that it has been assembled and placed in 
accordance with the equipment manufacturer's instructions. 

e. Flinht Check. Before commissioning, make provisions to have 
economy approach lighting aids flight checked to insure that the 
systems meet the requirements of Handbook OA P 8200.1, United 
States Flight Inspection Manual. 
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SPECIFICATION L- 849 
/OPTICAL SYSTEM 

18" MIN. 

\CONCRETE 'POWER AND CONTROL WIRES 
FOUNDATION (SEE NOTE S ) (SEE NOTE 3) 

FRONT VIEW END VIEW 

TYPICAL RUNWAY END INDENTIFIER LIGHT UNlT INSTALLATION 

NOTES 
I. THE INSTALLATIONS CONFORM TO THE APPLICABLE SECTIONS OF THE NATIONAL ELECTRICAL CODE 

AND LOCAL CODES. 

2.THE SIZE OF THE CONCRETE FOUNDATION IS AS INDICATED ON THE PLANS. 

3.THE INSTALLATION OF POWER AND CONTROL WIRES IS IN ACCORDANCE WITH THE APPLICABLE 
SECTIONS OF ITEM L-lO8 OF STANDARD SPECIFICATIONS FOR CONSTRUCTION OF AIRPORTS. 

4.PROVIDE FRANGIBLE SUPPORTS FOR THE LIGHT UNlT AND POWER SUPPLY. THE OUTSIDE DIAMETER 
OF THE SUPPORTS CAN EIE 2.197- INCHES, OR 2.375- INCHES , 

FIGURE 13. TYPICAL INSTALLATION DETAILS FOR RUNWAY END IDENTIFIER LIGHTS 



53 Vr' t: I' 
0 C 

CONDUIT FOR 
1 (WIRES 

VAS l  UNlT 

FOUNDATION 
SURFACE APPROX. 
I' ABOVE GROUND 

PLAN VIEW 
VASl LIGHT UNlT 

NOTES: 
I. WIRING DIAGRAMS FOR 2-BOX VASl SYSTEMS 

ARE SHOWN IN FIGURE 9. 
2. CONDUITS SHALL EXTEND AT LEAST 18' BEWW GRADE. 

L 12. DI A. cow. PEDESTAL 
6- 46 BARS SYYETRICAUY 
AROUND ClRCUM FERENCE 
WITH *3 TIES Q 12" SPACING 

:E NOTE 4 

FRONT ELEVATION 

VASl LIGHT UNIT 

3. GROUND ALL POWER ASSEMBLIES AND VASl BOXES. 
4. PROVIDE FRANGIBLE MOUNTS FOR ALL SUPPORTING 

LEGS AND INPUT POWER LEG. 
5. UNLESS OTHERWISE SPECIFIED, USE MOUNTING 

DIMENSIONS SHOWN. 

FIGURE 14. TYPICAL INSTALLATION DETAILS FOR 2-BOX VASI  
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TESTS. 9 .  - 
a. Operational. Operate each system not less than 1/2 hour. In 

addition, operate each control not less than 10 times. 

y b. Primary Cables. Test the circuit cables in accordance with 
the applicable sections of AC 150/5370-lA, Item L-108. 

w 10. MAINTENANCE. 

. . a. Preventive. Establish a preventive maintenawe program at airports 
with MALSF, REIL, or 2-Box VASI to insure proper equipment 
operation and reliable service. The preventive maintenance 
program should be acceptable to the FAA. An improperly maintained 
system may cause equipment failure, a false signal, or rapid 
deterioration of the system's effectiveness. 

b. Lamps. Make a daily operational check of all. economy approach 
lighting aid fixtures to locate and replace burned-out lamps. 
Adequate spare lamps should be available to permit a complete 
replacement of all lamps in the system. The rated life of the 
lamp can be used to estimate interval between lamp replacements, 

c. Cleaninq. Clean the optical system of economy approach lighting 

P aids to permit light units to operate at maximum efficiency. 

d. MALSF and REIL. 

(1) Check all control equipment daily for proper operation. 

(2) Make weekly inspection of mechanical parts for cleanliness 
and for structural defects such as chipping, cracking, or 
bending. 

(3) Make monthly checks of the aiming of the steady burning 
and flashing lights. Use the aiming device furnished 
with the system. 

(4) Make semiannual voltage checks to determine if input voltages . are within design limits. 

(5) Check electrical parts annually for cracking, corrosion, or 
a shorting. Replace parts having such defects. 

(6 )  Periodically remove growth in the vicinity of the equipment 
that might interfer with proper operation of the lighting system. 

(7) Make additional periodic inspections and checks recommended 
by the equipment manufacturer. 

Par 9 
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e. Two-Box VASI. 

(1) Daily Checks 

(a) Make daily checks of lamps and the aiming of the 
initial VASI installation to insure stabilization of 
the system. After stabilization is assured, the 
aiming of the light units should be checked weekly. 

The aiming device furnished by the equipment manufacturer 
or a transit can be used for these checks. Keep a record 
of all angular settings made to the VAST system together 
with dates such settings were made. 

(b) Check all control equipment for proper operation. 

(2) Weekly Checks. Make inspections of mechanical parts for clean- 
liness and structural defects such as chipping, cracking, or 
bending . 

(3) Semiannual Checks. Make voltage checks to determine if input 
voltages are within design limits. 

(4) Annual Checks. Check electrical parts for cracking, corrosion, 
or shorting. Replace parts having such defects. P, 

(5) Unscheduled Checks. 

(a) Remove growth in the vicinity of the equipment that might 
interfere with proper operation of the lighting system. 

(b) If the light units are accidentally or purposely removed 
from the mounting legs, the reinstalled system should be 
flight checked. 

(c) Make additional periodic inspections and checks recoannended 
by the equipment manufacturer. 

(6) Leveling Device Checks. The leveling device is a precision 
instrument, factory calibrated,, with a laboratory standard and 
should be handled and stored with care to retain its accuracy. 

- With careful handling, it is unlikely that the instrument will 
be out.of adjustment; however, the device can be checked for 
accuracy by the following method. 
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Select  an  unwarped t a b l e  or  bench and lwe 
carpenter 's  level.  

Set  t h e  leve l  d i a l  t o  0'. 

!1 it with a 

With equal s i te  blocks inser ted under t he  channel of the  
leve l  bar near each end, t he  bubble should appear very 
near (or at) t h e  center of t he  level  tube. 

Rotate t h e  leve l  180' and repeat t h e  procedure i n  (c) 
above, The bubble should appear a t  t h e  same r e l a t i v e  
posi t ion i n  the  leve l  tube i f  t he  bench is  level. 

I f  t he  bubble is not centered within two divis ions  on the  
level  tube (each d iv is ion  i s  1.2 minutes) reca l ibra te  by 
adjusting the  leve l  tube u n t i l  t he  bubble appears centered 
with t h e  level  d i a l  a t  0'. Repeat s teps  (c) , (d), and (e) 
u n t i l  t h e  bubble remains centered i n  each step.  

(7) Lamp Life. Tests ind ica te  t ha t  prefocused , quartz-iodine lamps 
w i l l  operate s a t i s f a c t o r i l y  for  approximately 2,000 hours with 
approximately 16 percent having blackened with filaments s t i l l  
burning. On the  bas i s  of these t e s t s ,  a group replacement of 
a l l  lemps a t  t he  end of 2,000 hours burning a t  top brightness i s  
recommended. Good lamps removed a t  t h i s  time can be used for  
interim replacenents fo r  those tha t  blacken o r  f a i l .  
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SECTION 1. SPECIFICATION FOR L-848 
MEDIUM INTENSITY APPROACH LIGHTING EQUIPMENT 

1. PURPOSE. This spec i f ica t ion  contains t h e  requirements f o r  medium 
in t ens i t y  l igh t ing  equipment. 

2. REFERENCES. The appl icable  specif icat ions  (see Appendix 3) of t h e  
i s s u e  i n  e f fec t  on t he  d a t e  of appl icat ion f o r  qua l i f i ca t ion  apply t o  
t h i s  specif icat ion.  I n  case  of conf l ic t ,  t h i s  spec i f ica t ion  governs. 

3.' SCOPE OF SPECIFICATION. The spec i f ica t ion  requirapents a r e  f o r  a 
hor izontal  approach l i gh t  bar  with 5 lamps. Provisions a r e  made f o r  
a t taching the  l i g h t  bar t o  v e r t i c a l  supports. 

4. MATERIAL AND WORKMANSHIP. U s e  components and materials of i n d u s t r i a l  
qua l i ty  o r  be t te r .  Workmanship must be  i n  accordance with high-grade 
commercial pract ice .  

5 . PERFORMANCE R E Q U I m > .  

a. . Provide a l l  current carrying pa r t s  with ra t ings  
s u i t a b l e  f o r  continuous operation of t h e  l ight ing load. 

b. Envirowental  Conditions. Design and construct  t h e  un i t  f o r  
continuous se rv ice  under t h e  following conditions. 

(1) Temperature. Any ambient temperature from a minimum of -55 
degrees Centigrade t o  a maximum af +55 degrees Centigrade a t  
sea  level. 

(2) Weather. Continuous outdoor operation under normal weather 
conditions, including wind ve loc i t i e s  up t o  100 m i l e s  per 
hour, sand, dust ,  and salt spray. 

6. DETAIL REQUIREMENTS. 

a. Mounting Bar Assembly. Fabr icate  t h e  horizontal  mounting bar 
assembly and a l l  metal p a r t s  from nonferrous m e t a l  s u i t ab l e  f o r  use  
a s  an approach l i g h t  bar. Cadmium, nickle ,  or zinc coat a l l  copper 
bearing hardware i n  contact  with aluminum. 

(1) Fabrication. Provide a mounting bar having a t o t a l  length of 
10 f e e t  +4 inches with means f a r  mounting 5 lampholders (para- 

T l  
graph 6d) a t  equal spacing of 2-1/2 f ee t  center-to-center dis-  
tance between each lampholder. The shape of t h e  bar i s  opt ional  
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providing t h e  f l e x u r a l  and t o r s i o n a l  
t h a t  of s tandard  aluminum p i p e  wi th  a 

s t r eng th  equals  o r  exceeds 
2.375-inch ou te r  diameter. 

The t o t a l  length of t h e  mo;nting bar  may be  obtained by the  u s e  
of pipe,  p i p e  s e c t i o n s ,  and p ipe  f i t t i n g s  o r  o the r  shapes of 
nonferrous metal  cons t ruc t ion  t h a t  can meet t h e  requirements of 
paragraph 5. Design t h e  bar  of adequate s t r e n g t h  t o  support 
i ts  own weight and a n  a d d i t i o n a l  30-pound load of t h e  L-849 
sequence f l a s h e r  l i g h t  u n i t .  

(2) Attachments. When s p e c i f i e d ,  supply t h e  mounting bar  with one 
of t h e  fol lowing attachments. 

(a) "T" Frame Mount iq ,  Provide a removable f i t t i n g  i n  t h e  
c e n t e r  of t h e  mounting bar  t o  r i g i d l y  secure  t h e  hor izon ta l  
mounting bar  t o  a 2.375-inch o r  2.197-inch ou te r  diameter 
v e r t i c a l  p i p e  support supplied by o thers .  Also provide 
means f o r  support ing the  hor izon ta l  mounting ba r ,  when 
i n s t a l l e d  on t h e  v e r t i c a l  mounting p ipe ,  t o  a s s u r e  r i g i d i t y  
and s t r eng th .  Diagonal supports  ' a r e  acceptable.  

(b) "H" Frame Mounting. Provide a removable f i t t i n g  i n  t h e  
cen te r  of t h e  bar  and one removable f i t t i n g  a t  each end r" 
of t h e  ba r  assembly f o r  mounting on a 2.375-inch o r  2.197- 
inch ou te r  diameter v e r t i c a l  p ipe  suppor t .  

(3) Factory Wiring. 

(a) "T" Frame Mounting, Factory wi re  t h e  lampholders and t h e  
hor izon ta l  bar  mounting f o r  f i e l d  i n s t a l l a t i o n  on a 
2.375-inch o r  2.197-inch ou te r  diameter v e r t i c a l  pipe 
support supplied by others .  Neatly run  and f a s t e n  wi th  
c l i p s  o r  o ther  means, a l l  wires s o  t h a t  they w i l l  b e  
mechanically secured and be  adequately protec ted  from 

- abrasion.  Make a l l  w i re  connections w i t h i n  t h e  bar  
assembly a c c e s s i b l e  t o  provide easy maintenance, removal 
and,'or replacement of component p a r t s  and wires. Provide 
12 f e e t  of a d d i t i o n a l  w i r e  from t h e  cen te r  of t h e  mount- 
ing  bar  assembly f o r  connection t o  incoming power leads. 

(b) "H" Frame Mount ing. Factory wire  t h e  lampholders and t h e  
hor izon ta l  ba r  mounting a s  spec i f i ed  i n  t h e  preceding 
paragraph (4). Provide 12 f e e t  add i t iona l  wi re  from t h e  
cen te r  of t h e  mounting bar  assembly f o r  connection t o  t h e  
incoming power leads. 
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(c) Wire. Use not less than No. 14 AWG stranded weatherproof 
w i r e  of t h e  highest  commercial qua l i t y  s u i t a b l e  f o r  wiring 
t h e  assemblies and f o r  app l ica t ion  i n  t he  i n s t a l l a t i ons  
shown i n  Figures 11 and 12. 

Lampholder Mounting Assembly. Provide an ad jus tab le  PAR 38 lamp- 
holder assembly and f i t t i n g  with provisions t o  securely a t tach  t h e  
lampholder t o  a 2.375-inch or 2.197-inch outer  diameter v e r t i c a l  
p ipe support. Design t h e  assembled u n i t  t o  meet t h e  requirements 
of paragraph 5b (2). Se lec t  lampholders t o  meet t he  requirements of 
paragraph 6d. 

Lamps. Provide f i v e  PAR 38 spo t l igh ts ,  each ra ted  a t  150 watts  with 
a ra ted  l i f e  of 2,000 hours at 120 vo l t s .  

Lampholder. Fabr icate  a l l  metal pa r t s  of t h e  lampholder from non- 
ferrous  metal or other s u i t a b l e  mater ia l .  Provide,on the  mounting 
hardware of t h e  lampholder, a means f o r  v e r t i c a l  adjustment of the  
l i g h t  beam from -5 t o  +15 degrees and a zero degree horizontal  
reference point .  Cadmium, nickle,  o r  zinc coat  a l l  copper bearing 
hardware i n  contact  with aluminum. 

(1) Drain Hole, Make provis ion i n  t h e  lampholder t o  d ra in  off any 
accumulation of water due t o  condensation. 

(a) Bar Assembly. Provide a threaded swivel stem mounting f o r  
mounting t h e  lampholder on t h e  horizontal  mounting bar. 

(b) Lampholder Assembly. Provide a threaded stem mounting 
attached t o  a f i t t i n g  f o r  mounting t h e  lampholder on a 
2.375-inch o r  2.197-inch v e r t i c a l  p ipe support. 

(3) Weatherproof Seal. Provide means i n  t h e  lampholder t o  obtain  
a weatherproof seal f o r  t h e  PAR 38 lamp when i n  place. Use 
weatherproof seal mater ia l  t ha t  w i l l  withstand the  maximum 
contact  temperature of t he  lamp. 

Aiming Device. Provide a s u i t a b l e  v e r t i c a l  aiming device graduated 
i n  one degree incranents which w i l l  pennit t h e  aiming of each lamp- 
holder and/or t h e  e n t i r e  lamp bar at  any v e r t i c a l  angles from -5 t o  
+15 degrees. Furnish one aiming device f o r  etch MALS in s t a l l a t i on .  
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f. Paint ing .  Pa in t  a l l  exposed surfaces  of t h e  lampholders; hor i zon ta l  
ba r  assembly; a l l  supports  f o r  r i g i d i t y  and s t rength;and a l l  f i t t i n g s  
wi th  a s u i t a b l e  prime c o a t ,  body c o a t ,  and f i n i s h  coat .  Use enamel 
p a i n t  equal t o  Federa l  S p e c i f i c a t i o n  TT-E-489 as t h e  f i n i s h  coat .  
Color should be  i n  accordance with Federa l  Standard 595, Aviat ion 
Orange, No. 12197. 

g. P a r t s  L i s t  and I n s t a l l a t i o n  I n s t r u c t i o n s .  Furnish a p a r t s  l i s t  and 
i n s t a l l a t i o n  i n s t r u c t i o n s  wi th  each i n s t a l l a t i o n .  Submit s u f f i c i e n t  
drawings o r  i l l u s t r a t i o n s  t o  c l e a r l y  i n d i c a t e  t h e  method of i n s t a l l a -  
t ion .  

h. Breakable Coupling. Supply a breakable  coupling, a s  determined i n  
t h e  test  s p e c i f i e d  i n  paragraph 7a(3), f o r  i n s t a l l a t i o n  i n  each 
v e r t i c a l  p i p e  support  of each ba r  assembly which i s  t o  b e  f r a n g i b l e  
mount ed . 

i. Method f o r  Attaching 2-Inch Conduit t o  Breakable Coupling. Supply 
a compression nu t ,  a s l i p  f i t t e r ,  o r  o t h e r  means, a s  determined by 
t e s t s  s p e c i f i e d  i n  paragraph 7a(3), f o r  a t t ach ing  t h e  v e r t i c a l  p ipe  
support t o  t h e  breakable  coupl ing  of each ba r  assembly which i s  
mounted on a f r ang ib le  support .  

7. TESTING. 

a .  Approval Tes t ing .  Each manufacturer must submit f u l l  d a t a  showing 
t h a t  a sample u n i t  completely assembled and wired has success fu l ly  
passed t h e  fol lowing t e s t s .  

(1) Operation. Connect a completely assembled and wired approach 
l i g h t  b a r ,  wi th  lamps i n s t a l l e d ,  t o  a 120-volt,  60 Hz power 
supply and check f o r  proper operat ion.  

(2) D i e l e c t r i c .  Check a l l  wir ing  of t h e  approach l i g h t  ba r ,  with 
lamps removed, by applying a p o t e n t i a l  of a t  least 1,500 v o l t s  
AC, 60 HZ f o r  a period of one minute between each conductor and 
t h e  metal assembly. No breakdown of i n s u l a t i o n  i s  allowed. 

(3) Weather. Submit c e r t i f i e d  test d a t a  t h a t  t h e  bar  assembly 
( i n s t a l l e d  on t h r e e ,  6-foot v e r t i c a l  pipe supports  of 2.375-inch 
o r  2.197-inch o u t e r  diameter)  and t h e  compression nut  6r . -  
o t h e r  means of a t t ach ing  t h e  v e r t i c a l  supports  t o  the  break- 
a b l e  coupling) meet t h e  requirements spec i f i ed  i n  paragraph 
5b (2). 
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b .  Inspection. The Federal Aviation Administration, Airports Service, 
Washington, D.C. 20590, will make additional inspections and tests 
as deemed necessary to determine compliance with the specification. 

8. CJUALIFICATION. See Appendix 1, Section 4, for qualification . 
requirements. 
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SECTION 2. SPECIFICATION FOR L-849 CONDENSER DISCHARGE TYPE FLASHING LIGHT 

PURPOSE. Th i s  s p e c i f i c a t i o n  c o n t a i n s  t h e  requirements  f o r  condenser  
d i s c h a r g e  l i g h t  u n i t s  and t h e i r  a c c e s s o r i e s .  

REFERENCES. The a p p l i c a b l e  s p e c i f i c a t i o n s  (see Appendix 3) of t h e  
i s s u e  i n  e f f e c t  on t h e  d a t e  of a p p l i c a t i o n  f o r  q u a l i f i c a t i o n  app ly  t o  
t h i s  s p e c i f i c a t i o n .  I n  c a s e  of c o n f l i c t  , t h i s  s p e c i f i c a t i o n  governs.  

MATERIAL AND WORKMANSHIP. S e l e c t  components and m a t e r i a l s  of i n d u s t r i a l  
q u a l i t y  o r  b e t t e r .  Use workmanship i n  accordance  w i th  h igh  g r a d e  commer- 
c i a l  p r a c t i c e .  

TYPES, STYLES, AND ADAPTER. 

a .  Manufacture  t h e  l i g h t  i n  two types  as fol lows:  

(I) Type 111 - M u l t i p l e  u n i t  f o r  o p e r a t i o n  w i t h  a  120 v o l t  
pr imary i n p u t .  

(2) Type I V  - M u l t i p l e  u n i t  f o r  o p e r a t i o n  w i t h  a 240 v o l t  
pr imary inpu t .  

b. Make t h e  l i g h t  u n i t s  i n  e i t h e r  of two s t y l e s  as fol lows:  

(1) S t y l e  "A" - w i t h  p rov i s ions  f o r  mounting on a  v e r t i c a l  2,375- 
i n c h  o r  2.197-inch o u t e r  d iameter  p ipe .  

(2) S t y l e  "B" - w i t h  p rov i s ions  f o r  a t t a c h i n g  t o  t h e  S p e c i f i c a t i o n  
L-848 l i g h t  ba r .  

c .  P rov ide  a n  a d a p t e r  r a t e d  f o r  5 k i l o v o l t s  t o  permit  t h e  o p e r a t i o n  of 
t h e  Type 111 o r  Type I V  u n i t  i n  a series c i r c u i t  w i th  a v a r i a b l e  
2.8 - 6.6 amperes. 

a. Design t h e  condenser d i s c h a r g e  t y p e  l i g h t s  t o  p rov ide  t h e  l i g h t  
d i s t r i b u t i o n  s p e c i f i e d  i n  paragraph 6b(4). 

b.  Design and c o n s t r u c t  t h e  l i g h t s  f o r  cont inuous outdoor  o p e r a t i o n  
under a l l  c o n d i t i o n s  inc luding:  

(1) Temperature. Any ambient t empera ture  from a  minimum of -550C t o  
a  maximum of 5 5 ' ~  a t  s e a  l e v e l .  
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(2) S a l t  Spray. Exposure t o  s a l t  laden atmosphere. 

(3) A l t i t u d e ,  Any a l t i t u d e  from sea  l e v e l  t o  10,000 f e e t  above 
sea  l e v e l .  

(4) - Wind. Wind v e l o c i t i e s  up t o  100 m i l e s  per  hour. 

(5) Humidity. A r e l a t i v e  humidity range from 10 percent t o  
100 percent. 

6. DESIGN REQUIREMEKl'S. 

General ,  Provide  t h e  same b a s i c  o p t i c a l  system and power supply 
f o r  t h e  REILS and SF l i g h t  u n i t s .  Provide  t h e  c a p a b i l i t y  of 
sepa ra t ing  o p t i c a l  sys ten  and power supply i n  two s e p a r a t e  
housings. 

O p t i c a l  System. Provide a n  o p t i c a l  system c o n s i s t i n g  e s s e n t i a l l y  
of a housing conta in ing a f l a s h  lamp and re f  l e c t o r  o r  a PAR 56 
f l a s h  lamp. A s s  emb l e  t h e  components t o  f o m  a u n i t  capab l e  of 
meeting a l l  requirements s p e c i f i e d  i n  paragraph 5. 

(1) Flash Lame, Se lec t  a commercially a v a i l a b l e  f l a s h  lamp with 
a minimum opera t ing  l i f e  of 500 hours, o r  3,600,000 f l a s h e s .  

(2) Housing. Use aluminum o r  o the r  s u i t a b l e  meta l  t o  house t h e  
o p t i c a l  system. P r o t e c t  a l l  m e t a l  p a r t s  t o  prevent corros ion 
and p a i n t  e x t e r i o r  su r faces  a s  s p e c i f i e d  i n  paragraph 6 f .  Use 
compatible m a t e r i a l s  t o  prevent e l e c t r o l y t i c  ac t ion .  Secure 
t h e  r e a r  s e c t i o n  of t h e  housing o r  cover t o  t h e  main body with 
noncorrosive b o l t s ,  Supply a s u i t a b l e  gasket between t h e  two 
sec t ions  t o  ob ta in  a r a i n t i g h t  seal. Provide d r a i n  ho les ,  
louvers ,or  screened ven t s  f o r  brea th ing,  a s  requi red ,  Make 
provis ions  f o r  grounding t h e  housing. Keep t h e  weight of t h e  
housing wi th  components i n  p lace  less than 30 pounds. 

(3) Cover Glass. I f  requi red ,  s e l e c t  t h e  g l a s s  of  t h e  h ighes t  
commercial q u a l i t y  f o r  t h i s  type  of a p p l i c a t i o n  t h a t  w i l l  meet 
t h e  requirements of paragraph 5. PAR-type lamps must b e  exposed 
t o  surrounding ambient temperatures t o  prevent  over heat ing  of 
t h e  lamp; the re fo re ,  a cover g l a s s  should not b e  used with t h i s  
type  lamp. 
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Photometric Requirements. 

(a) Design t h e  condenser d ischarge  l i g h t  t o  produce a beam 
a x i s  i n t e n s i t y  of not less than 10,000 and not more than 
17,000 e f f e c t i v e  candelas a t  r a t e d  input  voltage.  Make 
provis ions  f o r  t h e  l i g h t  output  a t  12-1/2 degrees from t h e  
beam a x i s  and a t  any po in t  w i t h i n  t h e  cone so  formed t o  b e  
not l e s s  than 5,000 e f f e c t i v e  candelas.  

(b) Make t h e  f l a s h  d u r a t i o n  not l e s s  than 90 microseconds, nor 
more than 150 microseconds a t  50 percent  of t h e  beam a x i s  
(00) i n t e n s i t y .  Measure t h e  d u r a t i o n  of t h e  f l a s h  between 
po in t s  a n  t h e  r i s e  and decay curve where t h e  i n t e n s i t y  i s  
50 percent  of maximum i n  t h e  d i r e c t i o n  of measurement. 

(5) Cable Entrance. Pass a l l  cables  en te r ing  o r  leaving t h e  o p t i c a l  
system housing through squeeze r a i n t i g h t  connectors, except those  
cables  en te r ing  o r  leaving t h e  housing through conduit  o r  f r ang i -  
b 1 e coup l ing .  

(6) Mounting. Design t h e  S t y l e  "A" u n i t s  t o  a t t a c h  t o  a 2.375-inch 
o r  2.197-inch ou te r  diameter v e r t i c a l  pipe. Design t h e  S t y l e  
"B" u n i t s  t o  a t t a c h  t o  a S p e c i f i c a t i o n  L-848 l i g h t  bar .  I f  
requi red ,  provide  a breakable  coupling capable of support ing t h e  n 
30-pound l i g h t  u n i t  on a 2-inch v e r t i c a l  support  40  inches high 
i n  a 100-mile per  hour wind. 

(7) Aiming. Design t h e  o p t i c a l  system of t h e  l i g h t  u n i t  so  it can 
b e  aimed from 0 t o  +I5 degrees i n  a v e r t i c a l  plane. Provide a 
p o s i t i v e  locking device  adequate t o  prevent a c c i d e n t a l  movement 
of t h e  l i g h t .  Provide an  aiming device  wi th  t h e  REILS and SF t o  
permit v e r t i c a l  s e t t i n g  of t h e  o p t i c a l  system of t h e  f l a sh ing  
l i g h t s  from 0 degrees t o  +15 degrees. Graduate t h e  s c a l e  on t h e  
aiming device  i n  not more than one degree increments. Make 
provis ion  f o r  aiming t h e  REILS i n  a hor i zon ta l  plane from 0 t o  
15 degrees e i t h e r  s i d e  of  t h e  cen te r  of  t h e  f i x t u r e .  

c ,  Power Supply. Provide a power supply t h a t  c o n s i s t s  e s s e n t i a l l y  of 
a housing conta in ing t h e  input  t ransformer,  f l a s h  condenser, r e c t i -  
f i e r ,  r e s i s t o r s ,  terminal blocks,  fuses ,  and o ther  necessary compo- 
nents .  Design t h e  power supply t o  weigh not more than 60 pounds and 
meet a l l  requirements of paragraph Sb, 3 
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(1) Housing. Use aluminum o r  o the r  s u i t a b l e  ma te r i a l  f o r  housing 
t h e  power supply. P r o t e c t  t h e  meta ls  t o  prevent corrosion,  and 
pa in t  e x t e r i o r  surfaces  a s  s p e c i f i e d  i n  paragraph 6 f .  Use 
noncorrosive hardware t o  secure  t h e  cover of t h e  housing i n  
place.  Provide gasketing between t h e  housing and cover t o  
ob ta in  a r a i n t i g h t  s e a l .  Provide d r a i n  holes ,  louvers, o r  
screened ven t s  f o r  brea th ing,  as required.  Make provis ions  
f o r  grounding t h e  housing. Use compatible ma te r i a l s  t o  prevent 
e l e c t r o l y t i c  ac t ion .  

(2) Cable Entrances. Pass a l l  cab les  en te r ing  o r  leaving t h e  
power supply through squeeze r a i n t i g h t  connectors, except those  
cab les  en te r ing  o r  leaving t h e  housing through conduit o r  a 
f r a n g i b l e  coupling. 

(3) Input  Transformers. 

(a) Type I11 Unit. Design t h e  transformer t d  fu rn i sh  adequate 
power t o  t h e  equipment with an  input  vo l t age  of 120 v o l t s  
AC +6 v o l t s ,  - 

(b) Type I V  Unit. Design t h e  transformer t o  fu rn i sh  adequate 
power t o  t h e  equipment wi th  an input  vo l t age  of 240 v o l t s  
AC +12 v o l t s .  - 

(4) Flash Condenser. Se lec t  a condenser wi th  t h e  capacitance 
and an opera t ing  vo l t age  l eve l  t o  produce an  energy l eve l  t o  
permit t h e  o p t i c a l  sys ten  t o  m e e t  t h e  photometric requi renents  
of paragraph 6b (4). Se lec t  a condenser wi th  a des ign r a t i n g  
adequate f o r  condenser d ischarge  app l i ca t ion .  Use a condenser 
r a t e d  t o  perform a t  t h e  temperature l i m i t s  spec i f i ed  i n  para- 
graph 5b( l ) .  

( 5 )  Electron Tubes and Sol id  S t a t e  Device. Use components of high 
grade  i n d u s t r i a l  q u a l i t y .  

(6) Tr igger  Relay. Provide a removable t r i g g e r  r e l a y  o r  device. 
Design t h e  components t o  p e m i t  maintenance with minimum 
downtime. Se lec t  t h e  r e l a y  o r  dev ice  with contac ts  t h a t  have 
a n  adequate r a t i n g  f o r  t h e  s e r v i c e  intended. 

(7) Terminal Block. Provide a terminal  block f o r  a l l  wires enter ing  
o r  leaving t h e  power supply housing. Se lec t  a terminal  block 
of rugged cons t ruc t ion  with noncorrosive p ressure  type  terminals  
of t h e  c o r r e c t  cu r ren t  car ry ing capaci ty  and vo l t age  r a t i n g .  
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REILS Master Timer. Use a r e l i a b l e  t iming  d e v i c e  i n s t a l l e d  
i n  t h e  power s e c t i o n  of one of t h e  p a i r  of l i g h t  u n i t s  o r  i n  - 

a d a p t e r  u n i t .  S e l e c t  a d e v i c e  t o  f l a s h  bo th  u n i t s  s imultan-  
eous ly  a t  t h e  ra te  of two f l a s h e s  pe r  second. Make t h e  d e s i g n  
and c o n s t r u c t i o n  of t h e  t i m e r  and i t s  component p a r t s  s u i t a b l e  
f o r  o p e r a t i o n  under a l l  environmental cond i t i ons  s p e c i f i e d  i n  
paragraph 5b. 

Components. S e l e c t  a l l  r e s i s t o r s ,  condensers ,  and o t h e r  
components t o  o p e r a t e  w i t h i n  t h e  manufac turer ' s  suggested r a t i n g  
under a l l  enviromnental  c o n d i t i o n s  s p e c i f i e d  i n  paragraph 5b. 
Arrange t h e  components i n  t h e  power supply  t o  s i m p l i f y  main- 
tenance.  Provide an  o p t i c a l  b a f f l e  per  Appendix 1, S e c t i o n  2 ,  
Figu re  1. 
Grounding Lug. P rov ide  a grounding l u g  on t h e  o u t s i d e  of t h e  
power supply.  S e l e c t  a lug  adequate  f o r  a No. 6 AWG w i r e .  

d o  MALSF Master Timer. 

P rov ide  a mas te r  t imer  housing wi th  a weatherproof c o n s t r u c t i o n .  
Make t h e  housing of s t u r d y  c o n s t r u c t i o n  and d e s i g n  i t  t o  hold 
i t s  shape  under normal methods of shipment,  i n s t a l l a t i o n ,  and 
f i e l d  maintenance. P r o t e c t  t h e  me ta l  used f o r  t h e  housing t o  
permi t  cont inuous  outdoor u s e  under a l l  environmental c o n d i t i o n s  /" 
s p e c i f i e d  i n  paragraph 5b. Use noncorros ive  me ta l  f o r  s ecu r ing  
p a r t s .  P a i n t  t h e  e x t e r i o r  of t h e  housing a s  s p e c i f i e d  i n  
paragraph 6 f  . 
Prov ide  a mas te r  timer capab le  of ope ra t i ng  e i g h t  o r  less 
condenser d i s c h a r g e  lamps i n  sequence. P rov ide  f o r  t h e  t o t a l  
of t h e  f l a s h  d u r a t i o n  p l u s  t h e  da rk  i n t e r v a l  between ad j acen t  
u n i t s  a t  1/30 second +1/120 second. Repeat t h e  sequence a t  - 

a r e g u l a r  r a t e  of 120 + 2 f l a s h e s  p e r  minute.  

Energ ize  t h e  t r i g g e r  c i r c u i t  of each condenser d i s c h a r g e  u n i t  
from t h e  mas te r  t i m e r .  Design t h e  system f o r  r e l i a b l e  and 
s a t i s f a c t o r y  o p e r a t i o n  over  a d i s t a n c e  of 5,000 f e e t  of No. 19 
(minimum) AWG w i r e .  The c o n t r o l  w i r e s  a r e  not a p a r t  of t h i s  
s p e c i f i c a t i o n .  

Design t h e  master t imer  t o  o p e r a t e  p r o p e r l y  w i t h  t h e  l i g h t  u n i t s .  
I f  a n  e x t e r n a l  s o u r c e  v o l t a g e  i s  r equ i r ed  f o r  p roper  o p e r a t i o n ,  
d e s i g n  t h e  u n i t  f o r  a 120 v o l t ,  60 Hz inpu t .  I f  i n t e r n a l  s o u r c e  
v o l t a g e s  are used ,  s e l e c t  va lues  t h a t  w i l l  pe rmi t  p roper  opera-  
t i o n  over a t  least t h e  d i s t a n c e  s p e c i f i e d  i n  paragraph (3) above. 
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(5) Design and const ruct  t h e  master t i m e r  components t o  have a 
minimum ope.rating l i f e  of 5,000 hours. 

(6 )  Provide a n  area s u f f i c i e n t  f o r  t h e  en t ry  of t h e  timing and 
power conductors i n  t h e  bottom o r  s i d e  of t h e  master t i m e r  
housing. 

e. I n t e r l o c k  Switches. 

(1) Incorpora te  cover operated i n t e r l o c k  switches i n  both t h e  
o p t i c a l  s y s t e n  and power supply housings, Connect t h e s e  
switches s o  t h a t  upon t h e  opening of e i t h e r  cover, t h e  follow- 
ing  w i l l  occur. 

(a) Provide p r o t e c t i o n  t o  prevent a c c i d e n t a l  contact  with 
high vol tage .  

(b) Discharge of t h e  f l a s h  condenser t o  a maximum of 50 v o l t s  
wi th in  60 seconds i s  through a s u i t a b l e  r e s i s t o r  network. 

(2) Design t h e  c i r c u i t  with a bleeder r e s i s t o r  permanently 
connected t o  d ischarge  t h e  f l a s h  condenser i n  case  t h e  i n t e r -  
lock switches f a i l  t o  operate.  Provide  f o r  t h e  bleeder resis- 
t o r s  to  reduce t h e  condenser v o l t a g e  t o  a maximum of 50 v o l t s  
wi th in  60 seconds. 

f .  Paint ing.  P r o t e c t  t h e  e x t e r i o r  of t h e  power supply housing, l i g h t  
u n i t  housing, MALS master timer housing, and unprotected mounting 
i t a s  with not less than a primer coa t ,  a body coa t ,  and a f i n i s h  
coat  of paint .  Make t h e  f i n a l  pa in t  a v i a t i o n  s u r f a c e  orange co lo r ,  
baked enamel f i n i s h  with t h e  p a i n t  meeting t h e  requirements of 
Federa l  S p e c i f i c a t i o n  TT-E-489. U s e  a v i a t i o n  g loss  orange co lo r  
No. 12197, Federal  Standard No. 595. Make t h e  f i n a l  painted s u r f a c e  
f r e e  of b lo tches ,  sc ra tches ,  runs,  e tc .  

g. Warning Sign. S t e n c i l  on t h e  cover o r  covers of t h e  condenser 
d ischarge  u n i t s  t h e  following: "Danger, High Voltage - 
Deenergize Flasher  Power C i r c u i t  Bef o r e  Removing Cover .'I P l a c e  
a conspicuous warning s i g n  w i t h i n  t h e  power supply housing which 
reads: "Caution, Short  o r  Ground A l l  High Voltage Terminals." 
P l a c e  a permanent type  s t e n c i l  or  s i g n  on t h e  l i g h t  u n i t  which 
reads: "Danger, High Voltage - Deenergize Flasher C i r c u i t  Before 
R moving Cover'. " 
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h. Nameplate. 

(1) Attach t o  t h e  o u t s i d e  of t h e  l i g h t  u n i t  power supply a nameplate, 
permanently and l eg ib ly  f i l l e d  i n  with a t  least t h e  following 
information: % 

(a) Condenser Discharge Type Light. 

(c) I d e n t i f i c a t i o n :  FAA-L-849. 

(d) Rating: Volts,  Amperes, S ing le  
Phase, 60 Hz. 

(e) Manufacturer's P a r t  No. 

(2) Provide a nameplate f o r  t h e  Runway End I d e n t i f i e r  Unit wi th  
t h e  above information and an i n d i c a t i o n  as t o  which u n i t  con- 
t a i n s  t h e  master t i m e r .  

i P a r t s  L i s t  and I n s t r u c t i o n  Book. Provide a complete p a r t s  list and 
i n s t a l l a t i o n  i n s t r u c t i o n s  wi th  each new i n s  t a l l a t i o n .  Furnish t h e  
p a r t s  l i s t  and i n s t a l l a t i o n  i n s t r u c t i o n s  wi th  ind iv idua l  assemblies n 
shipped f o r  maintenance o r  replacement purposes. Furnish s u f f i c i e n t  
drawings o r  i l l u s t r a t i o n s  t o  i n d i c a t e  c l e a r l y  t h e  method of assembly 
and i n s t a l l a t i o n .  

7. QUALIFICATIONTESTING. Subject  one sample of each type  l i g h t i n g  u n i t  t o  
t h e  tests described below. I f  des i red ,  more than one u n i t  may b e  sub- 
jected t o  t h e  test series. This  may b e  done t o  avoid i n t e r r u p t i o n  t o  t h e  
t e s t i n g  i n  t h e  w e n t  of acc iden ta l  damage t o  a u n i t  i n  t h e  course  of t h e  
s e r i e s .  

a. Photometric. 

(1) Check t h e  o p t i c a l  performance of t h e  u n i t  t o  determine i f  t h e  
photometric output  conforms with t h e  requirements i n  paragraph 
6b (4) . Use test methods i n  accordance wi th  FAA-E- 1100a. 

(2) Make a t e s t  t o  determine t h a t  t h e  f l a s h  frequency is 120 +z 
f l a shes  per minute. 
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b. Synchronizing Equipment. Tes t  t h e  REILS and MALSF master t i m e r s  
t o  demonstrate t h a t  they opera te  i n  accordance with s p e c i f i c a t i o n  
requirements . 

c. Environmental Tes t  . 
(1) Temperature Rise. Tes t  t h e  complete sample u n i t  w i t h i n  a 

room not subjected t o  excessive air movement. Energize t h e  
u n i t  a t  r a t e d  v o l t a g e  o r  cur ren t  and f l a s h  i t  continuously 
a t  twice per  second f o r  a minimum of 48 hours. During t h e  
test ,  maintain t h e  ambient temperature 55' C. minimum. F a i l -  
u r e  o r  d e t e r i o r a t i o n  of any components, skipping of f l a s h e s  
o r  more than two f l a shes  per  minute, is cause f o r  r e j e c t i o n .  

(2) Low Temperature. P lace  t h e  l i g h t  u n i t ,  power supply, master 
t i m e r ,  and series adapter  u n i t  i n  a t e s t  chamber and lower t h e  
temperature t o  -55' C. Af te r  a four-hour per iod,  opera te  t h e  
equipment at r a t e d  input  a t  l e a s t  60 minutes whi le  t h e  ambient 
temperature i s  maintained a t  -55' C. o r  lower. F a i l u r e  o r  
d e t e r i o r a t i o n  of any components o r  improper f l a s h  rate i s  cause 
f o r  r e jec t ion .  

d. Input  Power f o r  Power Supply and Adapter. The maximum RMS v o l t -  
amperes a t  t h e  input  terminals of one combined power supply and 
adapter  ( i f  required  f o r  series operation) is  650 volt-amperes. 
Use measured RMS input  volt-amperes f o r  ca lcu la t ions .  

e. I n t e r l o c k  Switches. Make a test t o  check s a t i s f a c t o r y  opera t ion 
of a l l  i n t e r l o c k  switches i n  accordance with t h e  requirements of 
paragraph 6e. 

f .  Die lec t r i c .  Perform a d i e l e c t r i c  t e s t  on a l l  power and c o n t r o l  
wiring. For con t ro l  wiring use  a t  least 1,000 v o l t s ,  60 Hz, AC 
applied f o r  one minute between insu la ted  p a r t s  and ground. Check 
power wiring i n  t h e  same manner using vol tages ,  60 Hz specified 
i n  paragraphs (1) and (2) below. Where c i r c u i t  components a r e  not 
designed f o r  a high vol tage  t e s t ,  such as motors, condensers, 
r e c t i f i e r s ,  etc., disconnect these  items f o r  t h i s  test. 

(1) Type 111 and Type I V  Units - 1,500 v o l t s  (minimum) 60 Hz. 

(2) Adapter.Unit - 5,000 v o l t s  (minimum) 60 Hz. 
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g. Operational.  

(1) Connect a n  adapter  (paragraph 4c) t o  t h e  Type I11 o r  Type 
I V  u n i t  and opera te  t h e  equipment i n  a 2.8-6.6-ampere series 
c i r c u i t .  U s e  a  constant  cu r ren t  r egu la to r  t o  ob ta in  t h e  v a r i a b l e  
current .  Connect a t  l e a s t  one AC 150/5345-22 transformer with 
lamp and one AC 150/5345-31 transformer wi th  lamp i n  series with 
t h e  l i g h t  un i t .  Any evidence of improper opera t ion of t h e  f l a sh-  
ing  l i g h t  o r  v i s u a l  pu l sa t ion  of t h e  s e r i e s  lamp connected across 
each i n s u l a t i n g  transformer i s  a cause f o r  r e jec t ion .  

(2) Check t h e  Type I11 and Type I V  u n i t s  t o  danonst ra te  t h a t  they 
w i l l  ope ra te  s a t i s f a c t o r i l y  wi th in  t h e  vo l t age  range of 120 
v o l t s  - +6 v o l t s  and 240 v o l t s  +12 v o l t s ,  r e spec t ive ly ,  a t  60 Hz 
+3 Hz. - 

h. Addit ional  Inspect ions  and Tests ,  Make a l l  a d d i t i o n a l  inspections 
and t e s t s  considered necessary by t h e  Federal  Aviat ion Administration, 
Airpor ts  Service,  Washington, D.C. 20590, t o  determine compliance of 
equipment and components with t h i s  spec i f i ca t ion ,  

8. QUALIFICATION. See Appendix 1, Section 4,  fo r  q u a l i f i c a t i o n  requirements. 
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SECTION 3 .  SPECIFICATION FOR L-854 RADIO CONTROLS 

1. PURPOSE. This specification contains the requirements for a fixed 
tuned, crystal controlled, very high frequency (VHF) receiver. 

2. REFERENCES. The applicable specifications (see Appendix 3) of the 
issue in effect on the date of application for qual?fication apply to 
this specification. In case of conflict, this specification governs. 

3. MATERIAL AND WORKMANSHIP. Select components and materials of industrial 
quality or better. Use workmanship in accordance with high-grade 
commercial practice. 

4 . PERFORMANCE REQUIREMENTS. 

a. Environmental. Design and construct the receiver to operate indoors 
or outdoors. If used outdoors, provide a weatherproof cabinet and 
components to permit outdoor operation of the equipment at any 
ambient temperature, from a minimum of -40 degrees Centigrade to a 
maximum of +60 degrees Centigrade at sea level. 

b . Operational . 
(1) Design the VKF receiver to operate in conjunction with decoder 

equipment, a relay and a contactor, which in turn are used ta 
control economy approach lighting aids. The contactor is not 
a part of this specification. 

(2) Make the operation of the receiver dependent on receiving five 
pulses within five seconds. The pulses of radio frequency (RF) 
energy are produced by pressing and releasing the microphone 
button of the aircraft's VHF transmitter. The decoder equip- 
ment used in conjunction with the receiver accepts only this 
code. The decoder permits a relay to operate the external 
contactor that controls the airport lighting circuits. 

5. DETAILED REQUIREmNTS. 

a. Receiver. Design and construct the receiver to meet the applicable 
Federal Communications Conanission (FCC) requirements. 
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b . Frequencies . 
Design and cons t ruc t  t h e  r ece ive r  t o  opera te  a r e l a y  which i n  
t u r n  opera tes  a contac tor  t h a t  c o n t r o l s  t h e  a i r p o r t  l i g h t s ,  Use 
t h e  opera t ing  VHF f requencies  f o r  c o n t r o l  of t h e  l i g h t s  a s  speci -  
f i e d  by t h e  FCC r u l e s  and regu la t ions .  This  includes 122.8 MHz .. 
a s  s tandard  frequency. See AC 90-33 f o r  d e t a i l s  concerning VFR 
c o ~ u n i c a t i o n s .  Make t h e  r ece ive r  i n s e n s i t i v e  t o  normal a i r  
t r a f f i c  c o n t r o l  communications on t h e  assigned o r  adjacent  
f requencies .  

S e n s i t i v i t y o  Design and const ruct  t h e  r ece ive r  t o  have a 
s i g n a l  p lus  n o i s e  over noise  (s + n) r a t i o  of a t  l e a s t  lOdb with 

n 
a 3 ( three)  microvolt input .  

S e l e c t i v i t y .  S e l e c t  t h e  bandwidth a t  t h e  s i x  dec ibe l  (db) 
a t t e n u a t i o n  not less than k15 KHz from cen te r .  frequency. Unless 
o therwise  s p e c i f i e d ,  make t h e  bandwidth a t  80db a t t e n u a t i o n  not 
more than  100 KHz. 

Spacing. Use t h e  channel spacing of 50 KHz- 

Impedance. Make t h e  input  impedance c i r c u i t  a t  t h e  antenna 
50 ohms (nominal). ,- 

Power Supply. Design t h e  power supply t o  opera te  from 120 v o l t s  
+5 percent ,  60 Hz. Provide adequate capac i ty  and proper r a t i n g  
t o  permit proper opera t ion  under condi t ions  described i n  para- 
graph 4. Provide a manual switch f o r  on-off opera t ion  of t h e  
power supp l y e  

Audio. Make p rov i s ion  f o r  t h e  connection of a n  audio output - 
f o r  l i s t e n i n g  t o  t h e  cha rac te r  of t h e  received s igna l .  The 
ex te rna l  audio c i r c u i t  (not included i n  t h i s  s p e c i f i c a t i o n )  
s h a l l  have s u i t a b l e  components and c h a r a c t e r i s t i c s .  

Relay. Provide a n  i n t e g r a l  plug i n  r e l a y  a s  s p e c i f i e d  i n  
paragraphs 5d (2) (a) and (b) . 

c. Antenna. Provide a high grade, v e r t i c a l l y  polar ized ,  commercial 
antenna t o  permit proper opera t ion  of t h e  r ece ive r  under t h e  con- 
d i t i o n s  s p e c i f i e d  i n  paragraph 4b. Furnish 100 f e e t  of coax ia l  
t ransmission l i n e .  Make both of t h e s e  items s u i t a b l e  f o r  o u t s i d e  
i n s t a l l a t i o n  under t h e  condi t ions  spec i f i ed  i n  paragraph 4a. Make 
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t h e  antenna, coupled wi th  i t s  feed l i n e ,  present  minimum loss  of 
r ece ive r  s i g n a l  a t  t h e  r e c e i v e r ' s  inpu t  terminals .  I f  required ,  
provide a method i n  t h e  antenna c i r c u i t  t o  d i scharge  excess s t a t i c  
e l e c t r i c i t y  due t o  t h e  buildup dur ing storms. 

Act ivat ion,  Signal ,  and Decoder. 

Act ivat ion and Signal .  Unless o therwise  spec i f i ed ,  make t h e  
a c t i v a t i o n  s i g n a l  a series of f i v e  pu l ses  of RF energy wi th in  
f i v e  seconds. P ress ing  and r e l e a s i n g  t h e  microphone but ton of 
t h e  a i r c r a f t ' s  VHF t r a n s m i t t e r  produces t h e s e  pulses.  Make t h e  
RF p u l s e  d u r a t i o n  and space between pu l ses  114 t o  112 second. 
Provide a manual push t o  test switch. 

Decoder. The decoder i n  t h e  rece ive r  c i r c u i t  accepts  only 
t h e  code r e f  er red  t o  i n  t h e  preceding paragraph (1). The 
decoder permits a timing c i r c u i t  and r e l a y  combination t o  
c l o s e  t h e  two normally opened con tac t s  of t h e  re lay  f o r  a 
period of 15 minutes. The r e l a y  con tac t s  c l o s e  wi th in  one 
second a f t e r  t h e  last p u l s e  is  received. Provide a reset 
t o  permit t h e  rece ive r  t o  b e  r e a c t i v a t e d  p r i o r  t o  t h e  exp i ra t ion  
of t h e  15 minutes. React ivat ing t h e  receiver  during any p a r t  of 
t h e  timing c y c l e  r e s t o r e s  a t o t a l  t i m e  of 15 minutes. Provide 
a p i l o t  lamp on t h e  rece ive r  t o  glow during t h e  time t h a t  t h e  
rece ive r  is  ac t iva ted .  

Relay Coi l  Ratinq. Se lec t  a r e l a y  with a c o i l  r a t i n g  
compatible with t h e  output  of t h e  rece ive r .  

Relay Contact Ratin&. Se lec t  a r e l a y  with two normally 
opened con tac t s  r a t e d  t o  perform 100,000 opera t ions  
minimum, making and breaking a n  in-rush cur ren t  of 10 
amperes a t  120 v o l t s  AC. Se lec t  con tac t s  r a ted  t o  
continuously c a r r y  a 4-ampere, 60 Hz induc t ive  load. 

Warning Signal .  Unless otherwise spec i f i ed ,  provide a 
warning s i g n a l  t o  i n d i c a t e  when t h e  rece ive r  equipment 
w i l l  t u r n  a i r p o r t  l i g h t s  o f f .  Obtain t h e  warning s i g n a l  
by providing a c i r c u i t  t o  t h e  l i g h t s  "off" f o r  approxi- 
mately one second. Make t h i s  one second turnoff  occur two 
minutes be fore  t h e  completion of t h e  15-minut e "on" time 
cycle.  

Mean Time Between F a i l u r e  (MTBF) . Design and const ruct  t h e  
rece ive r  and i t s  a u x i l i a r y  c i r c u i t s  t o  provide 10,000 hours 
MTBF f o r  t h e  system. 
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(e) P a r t s  L i s t  and I n s t r u c t i o n s .  Furnish a component p a r t s  
l ist  and i n s t a l l a t i o n  and maintenance i n s t r u c t i o n s  with 
each rece ive r .  Provide s u f f i c i e n t  drawings o r  i l l u s t r a t i o n s  
t o  c l e a r l y  i n d i c a t e  t h e  methods of i n s t a l l a t i o n  and main- 
tenance. 

(f)  Nameplate. Securely a t t a c h  a nameplate, which i s  perma- 
nent ly  and l e g i b l y  f i l l e d  i n  with a t  l e a s t  t h e  following 
information,  t o  t h e  o u t s i d e  of t h e  r ece ive r :  

(1) I d e n t i f i c a t i o n :  FAA-L-854 

(2) Power Supply Voltage 

(3) Control C i r c u i t  Current Capacity 

(4) Frequency Range 

(5) Manufacturer ' s P a r t  Number 

a. High Temperature, I n s t a l l  a r ece ive r  i n  t h e  weatherproof cab ine t ,  
energize  t h e  power supply and sub jec t  t h e  r ece ive r  and accessor ies  
t o  a n  ambient temperature of  a t  least 60 degrees Centigrade a t  90 
percent  r e l a t i v e  humidity f o r  a t  least e igh t  hours. Operate t h e  
r ece ive r  i n  consecut ive  cycles  of 15 minutes "on" and 15 minutes "off". 

b. Low Temperature. I n s t a l l  t h e  r ece ive r  i n  t h e  weatherproof cab ine t ,  
energize  t h e  power supply,  and s u b j e c t  t h e  r ece ive r  and accessor ies  
t o  a n  ambient temperature of a t  l e a s t  -40 degrees Centigrade f o r  a t  
l e a s t  four  hours, Operate t h e  r ece ive r  i n  four  consecutive 15- 
minute on cycles  a t  t h e  completion of t h i s  t e s t .  

c.  Operat ional .  Check t h e  q u a l i f i c a t i o n  u n i t  and production rece ive r  
and i t s  accessor ies  t o  determine i f  t h e  equipment m e e t s  t h e  d e t a i l e d  
requirements i n  paragraph 5. 

7.  QUALIFICATION. See Appendix 1, Sect ion  4 ,  f o r  q u a l i f i c a t i o n  requirements. s. 
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SECTION 4. QUALIFICATION REQUIREMENTS FOR EQUIPMENT 

Furnish sample equipment t o  an  independent t e s t i n g  labora tory  acceptable  
t o  t h e  Federal  Avia t ion  Administrat ion,  Ai rpor t s  Service ,  Washington, 
D.C. 20590. Tes t  t h e  equipment as descr ibed i n  s p e c i f i c a t i o n  t o  ob ta in  
c e r t i f i c a t i o n  regarding t h e  a b i l i t y  t o  manufacture l i g h t i n g  equipment meetf ng 
t h e  requirements of t h 3  s p e c i f i c a t i o n .  Furnish two copies of t h e  t e s t i n g  
labora tory ' s  r e p o r t s  t o  t h e  Ai rpor t s  Se rv ice  f o r  review and approval con- 
s i d e r a t i o n .  

a. I n  a d d i t i o n  t o  t h e  test r e p o r t s  by t h e  independent t e s t i n g  laboratory,  
f u r n i s h  p a r t s  l i s t ,  i n s t r u c t i o n  books, and drawings t o  t h e  Federal  
Aviat ion Administration, Ai rpor t s  Service,  Washington, D.C. 20590, 
f o r  r wiew and approval.  

b. Upon approval of t h e  independent t e s t i n g  labora tory ' s  test r e p o r t s  
and t h e  a d d i t i o n a l  information and d a t a  requi red ,  which have s h w n  
s a t i s f a c t o r y  conformance t o  s p e c i f i c a t i o n  requi renents  , t h e  Airpor ts  
Se rv ice  w i l l  l i s t  t h e  name of t h e  q u a l i f i e d  manufacturer and a 
d e s c r i p t i o n  of i t s  equipment i n  AC 150/5345-18, Approved Airport  
Lighting Equipment, 

c. I f  t h e  manufacturer has s a t i s f a c t o r y  labora tory  f a c i l i t i e s ,  t h e  tests 
may b e  performed a t  t h e  f a c t o r y ,  and such tests s h a l l  b e  witnessed by 
a r epres entae ive  of t h e  Federal    via ti on Administration, Airpor ts  
Service ,  Washington, D.C. 20590. The manufacturer s h a l l  fu rn i sh  c e r t i f i e d  
w r i t t e n  r e p o r t s  of t h e s e  tests f o r  approval considerat ion.  

d. The furnishing of products  f o r  Federal-aid Airpor t  Program pro jec t s ,  
which prove t o  b e  unequal t o  t h e  approved equipment, w i l l  be s u f f i c i e n t  
cause  f o r  removal of t h e  equipment and t h e  manufacturer 's name from 
t h e  l ist of approved equipment. 

e. A t  any t i m e  a f t e r  approval has been granted under t h e  above condit ione,  
make ava i l ab le ,  upon w r i t t e n  reques t  from FAA, Airpor ts  Service ,  a 
c e r t i f i e d  copy of f a c t o r y  test r e p o r t s  on t h e  l a t e s t  production r u n  of 
equipment. 

f ,  Manufacturers s h a l l  not make a change of ma te r i a l s  o r  manufacturing 
methods o r  r e v i s i o n  of ca ta log  numbers of approved equipment without  
p r i o r  approval  of FAA, Ai rpor t s  Service,  Washington, D.C. 20590. 
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SECTION 5. SPECIFICATION Fm L-859 
OMNIDIRECTIONAL CAPACITOR DISCHARGE FLASHING LIGHT SYSTEELS 

SCOPE.  his specification - contains the requirements for the - 
omnidirectional lead-in approach light system (LDIN) and the 
omnidirectional runway end identifier light system (REIL). * 
REFERENCES. The documents listed herein, of the issue in effect on 
the date of request for qualification, are applicable to the extent 
specified. 

EQUIPMENT COVERED BY THIS SPECIFICATIm. 

a. The equipment covered by this specification are as follows: 

2/11/75 AC 150/5340-14B CHG 2 
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(1) Capacitor discharge light units consisting of a power supply 
and an optical head. * 

(2) Control unit. 

(3) Instruction books. 

b. Other items required for a complete system installation such as 
power and control cable, remote control equipment, and light support 
structures are not cwered by this specification. 

SYSTEM DESCRIPTIONS. 

LDIN. The omnidirectional lead-in approach light system consists a* - 
of seven omnidirectional capacitor discharge flashing lights located 
in the approach area of a runway. Five of the flashing lights are 
located on the extended runway centerline starting 300 feet from 
the runway threshold and at 300-foot intervals out to 1,500 feet 
from the threshold. The remaining two flaahing lights are located 
approximately 40 feet from each edge of the runway at the thresKold. 
The lights flash toward the threshold in sequence at a rate of 
once per second with the two lights at the threshold flashing 
simultaneously. The flashing lights are all controlled from a control 
cabinet that may be located up to 500 feet from the runway 
centerline. 

REIL. The omnidirectional runway end identifier light system b* - 
consists of two omnidirectional capacitor discharge flashing lights 
located approximately 40 feet from edges of the runway at the 
threshold. The lights are controlled from a control unit that m Y  be 
enclosed in one power supply houstng (paragraph 10) or in a control 
cabinet (paragraph 11) that may be located up to 500 feet from the 
runway centerline. The lights flash simultaneously at a rate of 
once per second. * 
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5. ENVIRONMENTAL CONDITIONS. The equipment s h a l l  be designed f o r  continuous 
outdoor operation under t h e  following environmental conditions: 

a .  Tern ra ture .  An ambient temperature range from minus 55 degrees C. 
&%ZTdegrees C .  

b. Al t i tude.  Any a l t i t u d e  from sea leve l  t o  10,000 f ee t  above sea 
leve l .  

c .  Humidity. A r e l a t i v e  humidity range from 10 percent to .100  percent. 

d. Sand and Dust. Exposure t o  wind blown sand and dust  pa r t i c l e s  a s  
may be encountered i n  a r i a  regions. 

e .  Sa l t  Spray. Exposure t o  s a l t  laden atmosphere. 

f .  Other Weather Conditions. Exposure t o  r a in ,  snow, i ce ,  h a i l ,  and 
s l e e t  . 

46 a .  The capacitor discharge l i g h t s  s h a l l  provide the  following l i gh t  * 
d i s t r i bu t ion ,  a t  nominal input voltage,  simultaneously and throughout 
360 degrees i n  azimuth and throughout the  a rea  between 2 degrees 
through 10 degrees above the  horizontal:  

High in tens i ty  posi t ion - 5,000 22,000 e f f ec t i ve  candelas. 

Low in t ens i t y  posi t ion - 700 2200 e f f e c t i v e  candelas. 

b. The e f f ec t i ve  i n t ens i t y  f o r  the  low in tensr ty  posit ion a t  zero 
degrees horizontal  and below s h a l l  be kept t o  a minimum fo r  
environmental impact reasons and s h a l l  not exceed 200 candelas. 

* 7. OPERATING REQUIREMENTS. Both systems s h a l l  be capable of being operated * 
both remotely and loca l ly .  

a .  For loca l  operation, a switch s h a l l  be i n s t a l l ed  i n  the  control  un i t  
t o  provide the  following functions: 

SWITCH POSITION FUNCTION 
. . 

Off Power and control  c i r c u i t s  t o  
s t robes  deenergized. 

Auto System control led (on-off and 
in t ens i t y  steps) from remote 
loca t  ion. 

Low System operating i n  low inten- 
s i t y  posit ion.  
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High System operating in high 
intensity posit 3 on. 

b. For remote operation, the system shall be capable of being operated 
either by radio control or remote switches connected to the 
equipment by land lines. The necessary control relays or other 
devices shall be included in the control unit. The switching 
voltage and power for the radio control shall be obtained from the 
control unit. 

-E c. The omnidirectional lead-in approach light system shall flash in * 
. . sequence at the rate of once per second starting at the outermost 

strobe unit and toward the runway threshold. The two strobes 
located on either side of the runway threshold shall flash 
simultaneously. The time between flashing of units shall be 1/15 
of a second plus or minus 10 percent for those units located on 
the extended runway centerline. The time between flashing of the 
last unit on the centerline and the two runway end units shall be 
4/15 of a second plus or minus 10 percent. The period between 
the last flash and start of a new cycle shall be approximately 
7/15 of a second. 

* d. The omnidirectional runway end identifier lights shall flash 

simultaneously at a rate of once per second plus or minus 10 percent. 

8 .  LIGHT UNITS. Each light unit shall consist of two parts, a power supply 
and pn optical head, designed both for installation and operation as one 
integral unit and shall also permit, where required, remote installation 
of the optical head any distance up to 150 feet from the power supply. 
The size of the light unit, with the optical head mounted on top of * 
the power supply, shall not exceed 24 inches in width by 24 inches in 
depth by 34 inches in height. Interlock switches shall be incorporated 
in both the power supply and optical head to disconnect all incoming 
circuits and to discharge the flash capacitors, upon opening the access 
cover, to a maximum of 50 volts within 10 seconds. In addition, the 
design shall provide for permaneat ly connected bleeder resistors to 
discharge the flash capacitors to a maximum value of 50 volts within one 
minute in event of failure of the interlock switches. Means shall be 
provided to enable the interlock switches to be cheated with the cover 
open. 

9 .  OITICAL HEAD. 

a. The optical head shall be designed ior installation three ways as 
follows : 

(1) Directly on top of the power supply. 

(2) To mount on a single vertical pipe (having an outer diameter 
of 2.197 inches to 2.375 inches). 

(3)  To mount on a single two-inch horizontal angle iron. 
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b. The weight of the optical head shall not exceed 15 pounds. Means 
shall be provided to permit leveling of the optical head. 

c. The housing for the optical head shall be designed to enclose the 
flash lamp and reflectors and shall be completely enclosed. The 
optical window shall be made of glass or acrylic plastic. 

d. The flash tube shall have a rated life of at least 500 hours when 
operated on the high intensity step. The effective intensity shall 
not decrease more than 30 percent during rated life and flash 
skipping (misfiring) shall be less than 1 percent with no consecutive 
skips. The color of light shall be white. Xenon gas emission meets 
this requirement. A certified statement from the lamp manufacturer 
is required to satisfy this requirement. 

LO. POWER SUPPLY. The power supply housing shall be an outdoor, rain tight 
enclosure designed to accommodate all of the necessary components and 
wiring and shall have adequate clearances to facilitate installat ion 
and maintenance. The housing shall be rigidly constructed and shall 
not distort or bend under normal methods of shipping, handling, 
installation, and maintenance. Material for the housing is optional 
but shall meet all requirements of this specification and be of a type 
normally used by industry for equipment of this type. The housing 
shall have a hinged door, of a size to permft all components to be 
readily accessible for maintenance. The door shall have provisions 
for locking with a padlock having an 11/32-inch diameter shackle. The 
housing shall be designed to permit installation in two ways, by 
mounting on two vertical pipes or shall also be provided with lugs 
to permit mounting on a vertical surface. The design for mounting on 
vertical pipes (having an outer diameter of 2.197 inches to 2.375 and 
furnished by others) shall employ the slip-fit method and securing 
hardware shall be provided. 

a. Power Input. Input power to each power supply shall be 240 volts, 
+10 percent, 60 hertz, single phase. Maximum power consumption - 
per unit shall be 500 volt amps. 

b. Control Inputs. Control inputs shall consist of three conductors 
as follows: 

(1) One conductor, common to all units of the system, to activate 
the high intensity position. 

(2) Timing conductor, separate conductor for each unit, to 
provide trigger pulse for the flash tube. 

(3) Common conductor. 
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c ,  Cable Connectors. The power supply s h a l l  be designed so  t ha t  the  
system can be i n s t a l l ed  without the need fo r  junction boxes. 
Terminal boards s h a l l  be provided t o  accommodate two incoming 
power conductors, e ight  incoming control  conductors, two outgoing 
power conductors, and e igh t  outgoing control  conductors. Terminal 
boards sha l l  ah30 be provided f o r  the  required cable connectors 
between the power supply and op t ica l  head. 

11. CONTROL CABINET. The control  cabinet s h a l l  be an outdoor, r a i n  
t i g h t  enclosure of suf f ic ien t  s i z e  t o  accommodate a l l  components as  
required for  furnishing power and control  functions t o  the flashing 
l i g h t  assemblies. The housing s h a l l  be r i g i d l y  constructed and s h a l l  
not d i s t o r t  o r  bend under normal methods of shipping, handling, 
i n s t a l l a t i o n ,  and maintenance. Either steel or  aluminum may be used 
for  the  housing material .  The housing s h a l l  have a hinged door with 
provision fo r  locking with a padlock having an 11/32-inch diameter 
shackle. A doorstop s h a l l  be provided fo r  holding the door open i n  
the  approximately 120 degree posit ion.  Louvers, i f  required fo r  
ven t i l a t i on ,  s h a l l  be designed t o  prevent t h e  entry  of insec t s ,  r a in ,  
o r  metal objects.  A panel s h a l l  be i n s t a l l ed  i n  the  rear  of the 
cabinet upon which a l l  components a r e  t o  be ins ta l led .  Mounting 
bo l t s  s h a l l  not protrude through the cabinet .  The cabinet sha l l  be 
provided with su i t ab l e  mounting lugs t o  permit i n s t a l l a t i o n  with the  
door i n  the  v e r t i c a l  posit ion.  A ground lug  s h a l l  be provided i n  the  
cabinet fo r  a 86 bare ground wire. Space s h a l l  be reserved fo r  f i e l d  
i n s t a l l a t i o n  of conduits fo r  a l l  external  cable connections. 

a.  Inputs. Power input s h a l l  be 240 v o l t s ,  210 percent, 60 hertz.  
Control inputs s h a l l  consis t  of one conductor fo r  on-off control  
and one conductor f o r  i n t ens i t y  s t e p  posit ion.  Remote control  of 
the  system w i l l  be performed by equipment furnished by others.  

b. Outputs. The control  cabinet  s h a l l  supply power, timing s igna ls ,  
and in tens i ty  s t e p  s ignals  t o  the  f lashing l i g h t  assemblies. 

c .  Local Control Switch. A switch s h a l l  be i n s t a l l ed  i n  the control  
cabinet t o  permit l oca l  operation of the  system a s  described i n  
paragraph 7. 

d. Elapsed Time Meter. An elapsed time meter s h a l l  be i n s t a l l ed  i n  
the  control  cabinet  t o  indicate  the  number of hours of operation 

t on the h igh . in tens i ty  posit ion.  The meter s h a l l  indicate  up t o  
999 hours and ind ica te  time i n  hours and tenths  of hours.. The 
meter s h a l l  be of t he  recycling type and s imilar  o r  equal t o  
General E l ec t r i c  Type 909x85. 
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Master Timer. A timer shall be installed in the control cabinet 
to provide triggering pulses for the strobes. The timer shall 
provide a pulse of 120 VAC nominal to each strobe. 

E 

Circuit Breaker. A two-pole circuit breaker shall be installed in 
the control cabinet to permit interrupting incoming power. 

12. c@IpONENTS AND ASSEMBLY. 

Fuses. A11 circuits shall be adequately fused as required. 

L i ~ h t n i n ~  Arresters. Lightning arresters shall be installed in 
the control cabinet and flasher power supplies for all incoming 
and outgoing conductors. Arresters are not required for conductors 
between the flasher power supply and optical head nor on control 
conductors which do not terminate within the power supply. 

Wiring. A11 wiring shall be of adequate size and voltage rating 
and shall be neatly grouped, laced, and secured as required by 
good practices. 

Solid State Components. All solid state components such as diodes, 
rectifiers, transistors, etc., shall be suitably protected against n 
transients, either produced internally within the equipment or from 
external sources such as lightning surges or by power line switching 
surges. 

Parts Ratings. A11 parts shall be of adequate rating for the 
application and shall not be operated in excess of the parts 
manufacturer's recommended ratings during operation of the equip- 
ment throughout the specified environmental range. 

Maintainability. The placement, mounting, and arrangement of 
components shall be such as to permit normal maintenance operations 
and replacement of parts. 

Workmanship. Workmanship shall be in accordance with the best 
industry practices for equipment of this type. All welds, seams, 
corners, edges, etc., shall be carefully constructed to eliminate 
sharp edges and burrs. 

Terminal Blocks. All external wiring connections in the equipment 
shall terminate on adequately rated terminal boards incorporating 
corrosion-resistant, pressure type terminals. 
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13 MATERIALS. 

a. Materials shall be as specified herein. Where materials are not 
specifically designated, they shall be in accordance with the 
best industry standards for equipment of this type. Metal 
parts shall be inherently corrosion-resistant or shall be 
suitably protected to resist corrosion or oxidation during extended 
service life. The use of dissimilar metals in contact with one 
another shall be avoided wherever practicable. However, if their 
use cannot be avoided, they shall be used in accordance with 

. . MIL-STD-33586. 

b. All hardware, including nuts, bolts, washers, hinges, etc., unless 
otherwise specified, shall be 18-8 stainless steel. 

14. IDENTIFICATION AND MARKING. All components shall be suitably labeled 
either on the component or on the chassis adjacent to the component. 

a. Warning signs shall be permanently attached to access doors or 
other surfaces where required for safety reasons. These warning 
signs shall be capable of withstanding the specified environment. 
No decals may be used on exterior surfaces but may be used on 
interior surfaces. The caption generally will be "DANGER - HIGH 
VOLTAGE" but should contain cautionary maintenance procedures as 
appropriate . 

b. Each control cabinet, strobe power supply, and optical head shall 
have a nameplate permanently attached, and containing the following 
information: 

Name of equipment component. 
Identification - FAA-L-859. 
Rating - volts, amps. 
Manufacturer. 

c.  The equipment shall be finished to meet the environmental 
requirements of this specification. The exterior color shall be 
aviation orange 812197, Federal Standard 595. The finished 
surfaces shall be free of blotches, scratches, and runs. 

15. INSTRUCTION BOOKS, An instruction book shall be supplied as part of 
each system and shall contain the following information: 

a. Information as to safety requirements while maintaining the 
equipment. 
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b. Theory of circuit and system operation. 

c. Complete schematics and interconnecting wiring diagrams. 

d. Photographs or mechanical drawings of each unit of equipment showing J 

all component parts. All parts shall be keyed to correspond to the 
designation given in the parts list. 

e. Complete parts list with each circuit component keyed to the 
designation assigned on schematics or wiring diagrams. Complete 
information shall be given for each part to permit ordering for 
replacement purposes. 

f. Recommended preventive maintenance. 

g. Trouble-shooting information. 

'h. Physical characteristics (weight, size, mounting dimensions). 

i. Installation instructions. 

j.  Operating instructions. 

16. QUALIFICATION PROCEDURES, Procedures for obtaining qualification /a 
approval are listed in Appendix 4. 

17. TESTS. Successful completion of all tests specified below, except 
paragraph h, is required for qualification approval. Production units 
shall undergo the tests specified in paragraphs g, h, and i. 

a. Hinh Temperature Test. The equipment shall be placed in a test 
chamber at ambient temperature, then connected and operated t o  
determine that no malfunction or damage was caused by faulty 
installation or handling. The temperature of the test chamber 
shgll then be raised to 55 degrees C., with the equipment non- 
operating, and maintained for a period of 12 hours. The equipment 
shall then be operated and continue operating with the test 
chamber maintained at a temperature of 55 degrees C. for a period 
of 36 hours. Failure of the equipment to operate properly or 
deterioration of any component is cause for rejection. 

b. Low Temperature Test. The equipment shall be placed in a test 
chamber at ambient temperature, then connected and operated to 
determine that no malfunction or damage was caused by faulty 
installation or handling. The temperature of the test chamber 
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shall be lowered to -55 degrees C., with the equipment non- 
operating, and maintained for a period of 12 hours. The equipment 
shall then be operated and continue operating with the test 
chamber maintained at a temperature of -55 degrees C. for a period 
of one hour. Failure of the equipment to operate properly or 
deterioration of any component is cause for rejection. 

c. Rain Test. The rain test shall be in accordance with Method 506 
Procedure I, of MIL-STD-810. The equipment shall be operated 
during the test and failure to operate properly or evidence of 
water accumulation within the equipment is cause for rejection. 

d. Photometric Test. Tests shall be conducted on the strobes to 
prove conformance with all photometric requirements. Effective 
intensity shall be calculated as specified in Illuminating 
Engineering, Volume LLX, November 1964, "Guide for Calculating 
the Effective Intensity of Flashing Signal Lights." 

e. Strobe Input. A test shall be conducted to measure input volt-amps 
to the strobe power supply as specified in paragraph 10a. 

f. Visual Inspection. All components will be visually inspected to 
determine compliance with the specification requirements. Measure- 
ments or calculations, or both, shall be made in order to establish 
that the electrical and electro-mechanical parts, wire, and 
insulating materials used in the equipment will not be subject to 
voltages, currents, power dissipation, and temperature in excess 
of their rated values. 

g. Operational Test. The equipment comprising a system shall be 
connected and operated for a period of one hour and all operating 
requirements shall be checked. 

h. Effective Intensity. Each production unit strobe shall be tested 
to prove that the beam's effective intensity is within specification 
limits on both intensity levels. 

i. Dielectric Test. A dielectric test shall be made on all equipment 
components after complete assembly. For power wiring, the test 
voltage shall be twice circuit voltage plus 1,000 volts, 60 hertz, 
applied for one minute between insulated parts and ground. Control 
wiring shall be checked in the s a w  manner using 1,000 volts. 
Components not designed for such a test, such as capacitors, diodes, 
etc., may be disconnected for the test. 
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APPENDIX 3. BIBLIOGRAPHY 

1. Obtain copies of t h e  Federal  s p e c i f i c a t i o n  and standard from t h e  
Business Service Centers of t h e  General Services Administration 
Regional Off ices .  

a .  TT-E-489 - Enamel, Alkyd, Gloss ( for  e x t e r i o r  and i n t e r i o r  
s u r f  aces)  . 

b .  Federal  Standard No. 595 - Colors. 

* . 2 .  Obtain copies of FAA-E series s p e c i f i c a t i o n s  from t h e  Federal Aviation 
Administrat ion,  Airpor t  Safety and F a c i l i t i e s  Support Branch, ARD-420 
Washington, D.C. 20591 * 
a .  FAA-E-1100a - Photometric Test Procedures f o r  Condenser-Discharge 

Liglits . 
b ,  FAA-E-1328b - Visual Approach Slope Ind ica to r    am^ Housing Assembly. 

3 .  The l a t e s t  issuance of the following publ ica t ions  may be obtained from 
% the Department of Transportat ion,  Subsequent Dis t r ibu t ion  Unit, M-494.3, 

Washington, D. C .  20590. AC 00-2, updated t r i annua l ly ,  conta ins  the  
l i s t i n g  of a l l  cu r ren t  issuances of these  c i r c u l a r s  and changes the re to .  

a .  AC 00-2, Federal Regis ter  Advisory Ci rcu la r  Checklist  and S ta tus  
of Regulat ions.  

* b .  AC 150/5000-3, Address L i s t  fo'r Regional Airpor ts  Divisions and 
Airpor t  D i s t r i c t  Off ices .  * 

c .  AC 150/5300-2, Airport  Design Standards - S i t e  Requirements fo r  
Terminal Navigational F a c i l i t i e s .  

d .  AC 150/5340-9, Prefabr ica ted  Metal Housing fo r  E l e c t r i c a l  
Equipment. 

C .  AC 15015345-7, Spec i f i ca t ion  f o r  L-824 Underground E l e c t r i c a l  
Cables f o r  Airport  Lighting C i r c u i t s .  

f .  AC 150/5345-22, Spec i f i ca t ion  f o r  L-834 Individual  Lamp Series-To- 
S e r i e s  Type Insu la t ing  Transformers fo r  5,000-Volt Se r ies  C i r c u i t .  

g. AC 150/5345-26, Spec i f i ca t ion  for  L-823 Plug and Receptacle, Cable 
Connectors. 

h .  AC PS0/5345-28, Spec i f i ca t ion  f o r  L-851 Visual Approach Slope 
Ind ica to r s .  
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/1% 
i. AC 150/5345-31, Specification for L-833 Individual Lamp Series-To 

Series Type Insulating Transformer for 600-Volt or 5,000-Volt 
Series Circuits. 

j .  Handbook 6850.2, Visual Guidance Lighting Systems. 

k .  Handbook 6850.3, Visual Guidance Lighting Systems Installation 
Drawings. 

1. Handbook OA F 8200.1, United States Flight Inspection Manual. 

Obtain copies of AC 150/5370-lA,Standard Specifications for Construction 
of Airports, from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. Send check or money order 
with your request made payable to the Superintendent of Documents in 
the amount of $6.25 for each copy. No c .o.d. orders are accepted. 

Obtain copies of Rural Electrification Administration (REA) Bulletin 
345-14, REA Specification for Fully Color-Coded, Polyethylene-Insulated, 
Double Polyethylene-Jacketed Telephone Cables for Direct Burial, from 
U.S. Department of Agriculture, Rural Electrification Administration, 
Information Services Division, Washington, D.C. 20590. 

Obtain copies of Military Standards and Specifications from Commanding 
Officer , Naval Supply Depot, 5801 Tabor Avenue, Philadelphia, 
Pennsylvania 19120. 

Obtain copies of Illumimating Engineering Publications from Illuminating /a 
Engineering Society, 345 East 47th Street, New York, New York 10017. 
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